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Th YERKES OBSERVATORY. 
AI . has now obtained a very 
rs position in the seientific 


ae + only by reason of the in- 
divid ‘Torts of her seientifie men, 
buta , account of the splendidly 
equi institutions maintained by 
the rnment or through the 


munit ce of private individuals. 
The poorest citizen can write to the 
ireau at Washington on 


prope , 
tifie question germane to 


any ™ 

that bureau or division which may 
puzzle un and he will receive a 
promp! and courteous reply, either 


dictated by or passed upon by so:;ne 
specialist of reputation. The value 
of ‘our Smithsonian Institution is 
recognized all over the civilized 
world. and in astronomy it is grati- 
fying to note that the astronomers of 
Ameri .have had their researches 
properly recognized abroad. 

The United States is fortunate in 
g observatories equipped 
with the two greatest refracting tele- 
seopes in the world—the Lick and 
the Yerkes observatories, situated 
respectively at Mount Hamilton, 
Cal., and Williains Bay, Wis. 

The Yerkes Observatory, of the 
University of Chieago, was founded 
in 1892 through the liberality of Mr. 
Charles T. Yerkes, prominent in 
railroad circles in Chicago. Wil- 
liams Bay, near Lake Geneva, Wis., 
was selected as a good location for 
astronomical work. The contract 
for the 40 inch object glass, the 
largest in the worla, was awarded 
to Mr. Alvan G. Clark, in 1892, and 
that for the equatorial mounting to 
Messrs. Warner & Swasey, of Cleve- 
land, O., who made the mountings 
forthe great telescopes at Washing- 
toa, D. C., and Mount Hamilton, 
Cal. The mounting of the Yerkes 
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WILLIAMS BAY, WIS. 


telescope, though not entirely fin 
ished, was exhibited at the World's 
Columbian Exposition in 1893. It 
is similar to that of the Lick tel 
scope, but is heavier and more rigid. 

The optical glass for the objective 
was made by Mantois, of Paris, 
which is the only concern capable of 
turning out disks of the required 
size. The object glass required two 
years of unremitting labor to finish 
it. It has been examined by a com 
mittee of experts and it was found 
entirely satisfactory. The defini 
tion was found to be fully equal to 
that of the Lick telescope, and Prof. 

A. Young states that it gathers 
23 per cent more light than the hith 
erto unrivaled objective in the Liek 
Observatory. The great glass will 
do honor to the sole survivor of the 
famous firm whose product is recog 
nized even by foreign governments, 
for the Clarks furnished the 380 ineh 
lens of the Pulkowa Observatory, 

The crown giass lens of the great 
object glass is double convex, about 
246 inches thick in the middle, 
though only 44 of an inch at the 
edge. It weighs 200 pounds. The 
flat surface of the plano-concave 
flint glass lens faces the eye of the 
observer. 

This lens is about 2 inches thick 
at the edge and 114 inches in the 
center, and weighs over 300 pounds 
The two lenses are separated by a 
space of 8%¢ inches, and are set upon 
aluminum bearings in a steei ceil 
itself weighing 500 pounds; se that 
the whole mass which has to be 
earried at the upper erd of the 
telescope tube amounts to nearly a 
thousand pounds. 

The focal length of the cbject 
glass is 61 feet; so that the total 

(Continued on page 282.) 
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A BILL TO PROTECT INVENTORS. 

A bill has recently been introduced into Congress 
which is designed to put a stop to the “ Lottery Sys- 
tem ” as applied to the patent practice. 

Senator Hansbrough has introduced the following 
bill into the United States Senate: 

Section 1.—That hereafter it shall be unlawful for 
any person or persons, firm or corporation, engaged in 
procuring and prosecuting patent claims to offer or 
award to their business correspondents or clients any 
gift, prize, or chance to win one, medal of honor, cer- 
tificate of stock, or any other article or thing of real or 
supposed value, intrinsic or otherwise; and any per- 
son or persons violating the provisions of this act shall 
be deemed guilty of a misdemeanor, and on convic- 
tion thereof shall for each offense be punished bya 
fine of not less than $500 and not more than $1,000, or 
by imprisonment at hard labor for not less than six 
months nor more than one year. 

See. 2.—That all applications for patents which may 
hereafter be filed by or through an attorney, or any 
person representing himself as such, shall be acecompa- 
nied by an affidavit of such attorney or person that he 
has not violated the provisions of the first section of 
this act, and that false swearing thereto shall consti- 
tute perjury. 

The granting of a valid patent by the government is 
properly regarded as an ample reward for a deserving 
invention, and ore that is satisfactory to most invent- 
ors. The bill is so explicit in the description of the 
abuses it is intended to correct that further comment 
is unnecessary. 

a 
THE NEW COMMISSIONER OF PATENTS. 

Hon. Benjamin Butterworth, of Ohio, has been nomi- 
nated by President McKinley as Commissioner of Pat- 
ents to sueceed Commissioner Seymour. Mr. Butter- 
worth was fourteen years a representative in Congress 
from Ohio, and has been for many years prominent in 
official and social circles in Washington. He was for- 
merly Commissioner of Patents under President Arthur, 
from November 1, 1883, to March 238, 1885. During 
some years past he has made Washington his place of 
residence, and has built up a large law practice there, 
devoting his attention particularly to patent law. His 
preparation, therefore, has been an ideal one for satis- 
factorily filling this important office with great advan- 
tage to inventors and to the country. We congratu- 
late the President in appointing to tiis important 


‘| Office a gentleman of such attainments and such un- 


usual trsining for the position. 
_ ee 


RELATION OF THE GOVERNMENT TO THE FATENTS 
OF NAVAL OFFICERS. 

A bill has been introduced in the Senate and referred 
to the Committee on Naval Affairs, providing for the 
use by the United States of devices invented by its 
naval officers while engaged in its service, and covered 
by letters patent. In common with section 7 of the 
amendments to the patent statute, to which we referred 
in our last issue, the present bill is the outcome of an 
inquiry made by the Committee on Naval Affairs into 
the question of the prices of armor plate supplied for 
vessels of the navy. In its present form it shows sev- 
eral important modifications of the original draft, and 
Senator Chandler is to be congratulated on having 
proposed in this bill a just and conservative solution 
of a difficult question. The provisions of the bill are 
as follows: ‘* Whenever, in the judgment of the Sec- 
retary of the Navy, the public interests require the use 
in the naval service of any invention or discovery cov- 
ered by letters patent issued to any officer of the navy, 
whether retained in his ownership or assigned to 
others, said secretary shall proceed to use said in- 
vention or discovery in the manner and to the extent 
required by such naval service, and such royalties and 
compensation as may be equitably due such officer, 
considering all the circumstances connected with the 
making of the invention or discovery, and especially 
all facilities in originating, working out, or perfecting 
the invention which the officer may have enjoyed by 
reason of his official position, may be recovered by 
suit brought by said officer in the Court of Claims. 
Said court shall make rules for the trial of such cases, 
conforming as far as may be with the rules established 


1m%0| by the Supreme court for the practice in courts of 


equity, and all cases shall be determined within one 


“| year from the filing of the petition therein, unless, in 
45|the diseretion of the court, upon sufficient cause 


shown, the time is extended. The Secretary of the 
Navy is hereby prohibited from making any contract 
or payment for the use of any patent taken out by any 
naval officer.” 

The inquiry by the Naval Affairs Committee was too 
lengthy to allow of our making any detailed reference 
to it at present. It turned chiefly upon the history 
of the Harvey and other patents for the manufacture 
of armor plate; the relations of certain naval officers 
to these patents and their use by the navy; and the 
question of certain contracts for armor which had 
been made by the Secretary of the Navy without pre- 





“| Vious advertisement and competition. The record of 





the inguiry and the concluding recommendations of 
the committee seem to carry a color of unfriendliness 
to the patentee, at least so far as he may “ become a 
burden upon the government.” If such unfriendliness 
was shown, it was because of a misapprehension of the 
true relation of the government to the patent system, 
and of the intrinsic value of the patent to the govern- 
ment, considered as a user. For it is certain that the 
government will never adopt a patented invention un- 
less it is of the opinion that, all things considered, it 
will be a gainer thereby. The fact that it is willing to 
pay a royalty is surely sufficient proof that the patent 
is not in any sense a burden, and it is certain that 
the payment of royalties can no more justly be 
termed a “burden upon the government” than the 
fulfillment of any other financial obligations for which 
a valuable equivalent is given. 

In the case of the Harvey patents, which figured so 
prominently in the investigation, it transpired that Mr. 
Harvey's first patent, taken out in 1888, was for mak- 
ing a steel suitable for tools; that, at the suggestion of 
Commander Folger, he applied his hardening device to 
the manufacture of armor plate; that the consideration 
of his oo praagl was expedited at the request of the 
Secretary of the Navy; that, as the result of contracts 
made with the Harvey Steel Company, it received 
$96,056 as a royalty on armor plates used up to July 
19, 1892, and a rroyaliy of half a cent a pound on any addi- 
tional plates that might be used. Sueh, in brief, is the 
history of the government’s connection with the Har- 
vey patents. To an impartial reader it can simply sug- 
gest that the Navy Department was desirous of using 
a valuable device, and that it paid only a reasonable 
amount for the privilege. No doubt $96,056 is a large 
sum of money, considered by itself; but it sinks into 
insignificance in comparison with the enormous bene- 
fits which accrued to our navy when it adopted Har- 
veyized armor for itsships. Face-hardened armor gave 
to our battle ships an efficiency which was unap- 
proached by any navy of the world, and raised our 
prestige to as high a position as it held during the naval 
operations of the civil war. 

The question of the use by the government of devices 
invented by its naval officers is complicated by the 
fact that such officers enjoy special facilities for experi- 
mental work, and that the invention of a naval officer 
may be due as much to the extraordinary opportunities 
afforded by his official position as to his own individual 
ability. In this respect he has a material advantage 
over the civilian inventor, and it is only natural and 
just that the government should be in a position to 
determine the amount of royalties and compensation 
which are due such an officer. 

As we have already said, the present bill is admirably 
adapted to cover the case. It is relieved of a certain 
fatal clause which was carried by the previous bill in- 
troduced by Senator Chandler during the last Congress. 
This clause declared that ‘‘ hereafter no patent shall be 
issued to any naval officer without the written approval 
of the Secretary of the Navy "—arestriction which, for 
obvious fundamental reasons, would have effectually 
barred the passage of the bill. The provision for the 
recovery of all claims for compensation in the Court of 
Claims, the rules of trial being made in conformity with 
the rules of practice in courts of equity, will commend 
itself as being the most satisfactory and constitutional 
method of dealing with such cases. It safeguards the 
interests of the government without interfering with 
the rights of naval officers under the patent laws. 

Another commendable feature of the bill is the clause 
which requires that all cases shall be determined within 
one year from the filing of the petition therein. This 
enables the government to make immediate use of a 
valuable invention—as it might wish to do in time of 
war—and at the same time secures an early settlement 
of the claims of the inventor for compensation. 


-_>-o- 





AMENDMENTS TO THE COPYRIGHT LAW. 

To meet cases of wrongful marking of chromos and 
other imported publications, an amendment to the 
copyright law was passed at the last session of Congress 
and became law March 3. It had become the practice 
with some foreign publishers to mark articles as ‘‘copy- 
righted,” thus giving the impression that the articles 
had been copyrighted in the United States when such 
was not the case, and this was often done with matter 
not properly subject to copyright, as mere advertise- 
ments, circulars, ruled sheets, ete. It was difficult under 
the old law to reach the domestic dealer in such wrongly 
marked publications. 

It will be remembered that the former copyright law 
imposed a penalty of one hundred dollars for marking 
as copyrighted articles for which a copyright had not 
been obtained. The new law, which is an amendment 
to section 4,963 of the copyright laws of 1891, makes the 
penalty of one hundred dollars further apply to the 
marking as copyrighted of articles not subject to copy- 
right, and to the issuing, selling or importing of books, 
chromos, photographs, ete., bearing a copyright notice, 
but not copyrighted in the United States. Further 
than this, such importations of articles bearing notice 
of copyright, but not actually copyrighted here, are 
prohibited, and the courts are authorized to enjoin the 
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»ublishing or selling of such articles at the suit 
ve complaining. 
ae or amendment to the copyright law pertains 

, 4.966, and was enacted January 6, 1897. It 
-. the unauthorized public performing of copy- 

musical or dramatic compositions, under 

of not less than one hundred dollars for the 
| fifty dollars for each subsequent offense, or 

‘formance may be judged a misdemeanor if it 

‘| and for profit. An injunetion granted by 
uit court in restraint of such performance is 
le operative in any other circuit in the United 

This law was enacted to protect playwrights 
-atrieal managers, and prevent traveling com- 
from pirating their plays. Heretofore these 
ies could evade process by traveling from one 
Jistriet to another, and the financial irresponsi- 
: many of them made a judgment against them 
or no value. It is said, however, that the law 
ther than was intended in respect to musical 
comp. -itions, as composers and publishers generally 
like (. have their musie played, in order that a demand 
ius be ereated and more copies of their music sold. 

GEMS OF QUARTZ ORIGIN. 

Mr. George F. Kunz, in the New York Sun, writes 
the following: Roek erystal is the purest form of 
quartz. transparent, colorless, and exhibits most per- 
fectiy the properties of the mineral. It is widely 
distributed, but is brought chiefly from Brazil, Mad- 
agascar. Japan, and North Carolina. It is wrought, 
especially by the Japanese, into polished crystal balls 
and other articles of elegant ornament. The Romans 
made much use of it to incise their intaglios, and it has 
been worked into vases and caskets from the time of 
Nero to the present, but especially during the fifteenth 
and sixeenth centuries. Remarkable crystal objects are 
to be seen in the Louvre, the Green Vaults of Dresden, 
the Schatzkammer at Vienna, and at Madrid. 

Spheres of rock erystal were used as show stones and 
for divination from the thirteenth to the eighteenth 
centuries. The engraving and cutting of some of these 
was so elaborate as tocost years of work and thousands 
of dollars. Spheres have been cut up to eight inches 
in diameter, and valued at from $1,000 to $20,000. 
Nearly the latter price was paid by the late Gov. Ames 
for the magnificent erystal ball bequeathed to the 
Boston Fine Arts Maseum. This ball measures 185 
um., or 744 inches. It was found in 1876. The ery- 
stal from which it was eut was 18 inches high, 144 
inches wide, and 12 inches thick. It was found on 
the Ortake-muko-Yuma, province of Kohi, Japan, 
originally the property of Naito Arimori, and pur- 
chased from Naito Tuskuba for 18,000 yen—about 
$14,000. It was eut by an old workman, who had de- 
voted his entire life to eutting rock erystal balls. This 
one Was started in June, 1891, and finished in December, 
int4. The ball weighs nineteen pounds. The famous 
Dresden ball measures 6%¢ inches and weighs 161 
pounds, but is quite imperfect. A five inch ball cut 
from material found in Ashe County, North Carolina, 
and another nearly six inches in diameter, from the 
summit of Mount Antero, Colorado, are now in the 
Field Columbian Museum in Chicago. Though not 
entirely perfeet, they are quite equal to the balls of 
the eighteenth century. 

At Hot Springs, Ark.; clear, rolled pebbles found on 
the banks of the Ouachita are often sold. These are 
wore highly prized than the quartz crystals, as the 
fancy prevails that they eut clearer gems. The scarcity 
of these, and the demand for them, has led to their 
“artificial produetion, by putting the crystals into a box 
Which is kept revolving for a few days by water power. 
\uy expert, however, can discern the difference, since 
‘he artificial ones have a little whiter surface. 

Many places in Colorado furnish fine specimens, and 
along the New Jersey coast and Long Branch, Atlantic 
‘ity, Cape May, amd other places, transparent pebbles 
‘re found in the sand and are sought after by the visitors, 
who often have them eut as‘souvenirs. At such places 
the local lapidaries have been known to substitute 
for pebbles from the beach foreign-cut quartz, cairn- 
kori, topaz, erocidolite, Ceylon moonstone, and even 
class, obtaining twiee the value of the foreign gem 
forthe supposed cutting. Sometimes even the stones 
found by the visitors are exchanged for cut ones from 
Bohemia, Oldenburg, and the Jura. Cutting is done 
‘broad on so large a seale and by labor so poorly paid 
that the eut stones can be delivered in this country 
‘t one-tenth of the price of cutting here, because the 
rock crystal itself has but little value. 

_ Aluethyst is a transparent purple variety of quartz, 
ts color being due to oxide of manganese. It is a very 
iful stone, much used by the ancients to engrave 
'' certain varieties are now but little valued, be- 
ne rare enough to be costly. It is found in 

Ceylon, India, and the Ural Mountains. In 
‘ler region, near Mursinka, are found superb 
purple gems, changing to red by artificial light, 
“! which have sold for $500 each. For intensity 

rfection of color, and, one might say, majestic 

these rival almost any other gem. Smaller 
vially fine amethysts occur in Delaware County, 
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Pennsylvania, Maine, and North Carolina. Oriental 
amethyst is a purple variety of sapphire, far more 
rare and valuable than the ordinary amethyst. 

Agates are usually formed by the deposit of silica, 
with more or less of coloring oxides, in the cavities of 
igneous rocks. When the rock disintegrates, they fall 
out as hard nodules, and are then found on the surface, 
or frequently strewn along shores, beaches, and the 
beds of streams. These agate pebbles are abundant 
on the shore of Lake Superior and on the beach at 
Pescardo, Cal., and are gathered as souvenirs and to 
some extent cut for local jewelry. Externally they are 
rough and of little beauty, their veined structure and 
colors only appearing on breaking them, and still more 
upon polishing. They are made into seals, rings, pen- 
cils, handles for swords, knives and forks, mortars for 
grinding chemicals, bearings for fine balances, beads, 
studs, earrings, trinkets, match boxes, and many other 
objects. 

A peculiar feature of all these agates and chalcedonies 
is their power of absorbing coloring matters under 
certain conditions, and by this means all manner of 
highly colored varieties are artificially produced by 
skillful treatment of the stone. Most of the deep red 
earnelians and sards are thus prepared by burning 
from pale or dull colored chalcedony, and all the black 
agate, which has now quite replaced jet in mourning 
jewelry, is so prepared. In the banded varieties some 
of the bands are more absorbent than others, and thus 
the highly colored black and white onyx and red and 
white sardonyx are produced, and most of the richly 
tinted variegated agates used for ornamental work. 
Picture agates is the name given to quaint markings 
resembling human forms or like objects. The famous 
Madonna agate in the Vienna collection has thousands 
of peasant visitors annually. 

Moss agate has been much less used during the past 
twenty years than formerly, the annual sales not exceed- 
ing $1,000. Since the recent use in cheap jewelry of 
the Chinese natural green and artificially colored red 
and yellow moss agate the sale of the American has 
greatly fallen off. At Hartville, Wyo., large masses of 
moss agate weighing from forty to fifty pounds each 
were recently found in limestone rock. When cut into 
translucent slabs they show the magnificent black 
dendritic or mosslike markings in a most striking 
manner. Some table tops of this elegant material 
were exhibited in the Wyoming section of the Mining 
building at the World’s Columbian Exposition. The 
finest instructive collection of agate known is the 
wonderful series presented to the Harvard Mineralog- 
ical cabinet by Dr.W. 8. Bigelow, of Boston. Ruskin 
wrote upon and presented a fine series of agates to the 
British Museum. 

If chalcedony is boiled in a solution of molasses and 
water, blood and water, or sugar and water, until it 
has absorbed a quantity of the solution, and is then 
again boiled in sulphuric acid, the transparent hydro- 
carbon is changed to a charcoal-like substance, and 
black onyx is produced. When white bands alternate 
with the chaleedony they are impenetrable to the 
coloring, and appear clearer and brighter. Black onyx 
has now almost entirely superseded jet. 

The yellow variety is made by first putting the stones 
in a honey solution, then in asolution of chromate 
of lead for several days. Placed for a few weeks in 
hydrochloric acid, kept at a moderate heat, a beauti- 
ful clear yellow color is given to the streaks that were 
before a dirty brown. This is also erroneously called 
golden opal. Stones of a reddish hue are greatly 
improved in brilliancy of color by first thoroughly 
drying them for weeks in ovens, then dipping them in 
sulphuric acid, heating to full red heat, and afterward 
slowly cooling them. The changes that take place in 
both these processes are upon the oxide of iron which 
is the coloring matter. 

Modern chemistry has wrought great changes in 
agate coloring, as in other arts, a secret process having 
been discovered by which chalcedony of any single 
color can be made to assume any two or more colors, 
so that an onyx of any shape or variety of colors can 
be made. If asunken center of another color is re- 
quired, it can be made so that the figure, when cut out, 
remains in a hollow, forming a cameo intaglio. In 
this manner the fine cutting of the cameo is protected. 
A white figure may be made ina black stone, a red 
figure in a brown stone, or a white one in a red stone. 
By this process the entire stone is first changed to the 
color desired for the outer layer, then a cavity is cut 
in the top and a solution put into it, which alters it 
to the required color. It is this discovery that has made 
a formerly valuable onyx worth now only a nominal 
sum. 

Agates are thus made to assume the onyx character, 
which is desired by the lapidary for the production of 
cameos and intaglios in imitation of the antique seulp- 
tured gems. In cameos the figures are in relief and 
of a different color from the ground. Intaglios are 
usually all of one color. In Persia inscriptions or 
devices are written on beads of carnelian and other 
forms of agate with carbonate of soda and other 
chemicals; they are then burnt, and the inscription 
appears white in contrast to the other color. The 
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principal supply of agates for the last hundred 
years has come from Brazil and other South American 
countries, where the stone is mostly found by Germans, 
who leave Oldenburg for that purpose, and who 
persevere until they find it. Thence it is sent to 
Germany for cutting, chiefly to Oberstein and Idar. 
Every fortnight from five to ten tons of the rough mate- 
rial is sold in Idar at public auction, usually in assorted 
lots of 100 or 200 pounds. The industry yields to the 
district an annual net profit of half a million dollars, 
and good agate workmen are among the best paid 
laborers in Germany, earning from $1.50 to $2 per 
day. 
i ++ e—-- --— 
A NEW DISCOVERY IN PHYSICS. 

It has been announced, says the Electrical World, 
that Dr. P. Zeeman, of the Amsterdam University, 
while working at Leyden, discovered that the lines of a 
metallic spectrum are broadened when the source of 
light is in an intense magnetic field. The experiments 
of Dr. Zeeman were most rigorously and accurately con 
ducted. Both emission and absorption spectra were ex- 
amined with a large Rowland grating spectroscope, and 
the results were marked and certain. The meaning of 
the fact is clear to those versed in electro-optics, and, 
indeed, some such broadening had been predicted by 
several physicists and sought for by others. Dr, Lorentz, 
of Leyden, from theoretical considerations, ventured 
the prediction that the light at the edges of the broad- 
ened lines would be found to be polarized. This was 
completely verified by the experiments of Dr. Zeeman 
The discovery will probably substantiate the hypothe- 
sis that radiation is due to the motion of electric 
charges, whether free or associated with the vibrating 
molecules of the luminous body. It has seemed more 
and more likely, as knowledge of ether physics has ad- 
vanced, that radiation could not be excited by the mo 
tions of the inert molecules of matter, but must of 
necessity require their electrification. The new facts 
apparently demonstrate that this is true, and throw 
another ray of light upon the still obscure subject of 
the mechanism of radiation. Of course, the principle 
bearing of the discovery is upon the theory of light. It 
is a step toward more complete knowledge of the means 
by which the particles of a body at high temperature 
disturb the adjacent ether. It contains also the germs 
of conclusions regarding the nature of radiating and 
absorbing matter which may go far toward extending 
our knowledge of molecular and ether physics. There 
is little doubt that the solutions of the two mysteries—- 
the nature of light and of electricity—are destined to be 
simultaneously attained. This discovery is probably 
the most important contribution to science since Roent- 
gen’s announcement of his new form of radiation. The 
fascinating field of speculation opened by each advance 
toward knowledge of the ultimate nature of electricity 
and radiation and the mechanism of the ether con- 
tains most alluring possibilities of discovery, and every 
step taken in such an advance is of the atmost import 
ance to nearly every branch of science. 
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USEFULNESS OF THE SIMPLON TUNNEL. 

The Popolo Romano has published, says The Engi 
neer, in one of its interesting special articles on the 
leading interests of Italy, a summary of the advantages 
to be derived from the projected tunnel through the 
Simplon, both to Italy and to travelers to and from 
Italy and Europe at large. The following table shows 
the respective distances in kilometers from different 
parts of Italy to all Western Europe and England : 





Mont Cenis. St. Gothard. Simpion. 
Milan to Paris............... 945 4 ad 
Milan to Boulogne............ 1239 1128 1108 
Milan to Calais .............. 1258 110 1150 
Piacenza to Paris............. 986, v3 923 
Piacenza to Boulogne......... 1269 1188 1155 
Piacenza to Calais............ 1310 1185 1198 
Venice to Paris............... 1208 1156 1108 
Genoa to Paris............ sens Ce 1047 946 
Genoa to Calaip.........060.++ 1261 1222 1243 


But besides the shortening of distances, there is an 
advantage in the reduction of the height to be climbed, 
which is by the Mont Cenis route 1293 meters, by the 
St. Gothard 1155, and by the Simplon only 705. The 
heaviest gradient on the Simplon is—and that only for 
1Q kilameters—22 per 1000, while the heaviest on the St 
Gothard reaches 26 and on the Mont Cenis 30. When 
the Neuchatel-Pontarlier line is shortened the reai gain 
in the run from Milan to Paris will be 124 kilometers. 
There will be a gain also for Italy in the shortening of 
the distances from Genoa to the great industriai cen- 
ters of Western Switzerland. The advantages for 
tourists coming from the West who desire to reach the 
north of Italy are considerable, to say nothing of the 
pleasure of a new route which passes through a section 
of the high Alps not hitherto touched by railway. Ac 
cording to the Times, the shortening of the distance 
will make the trip cheaper and compel the other lines 
to reduce their fares. 
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To our way of thinking, says the Messenger, pub- 
lished at Hallstead, Pa., the ScrgNTIFIC AMERICAN is 
the most instructive, interesting, and progressive pub- 








lication of its class in the world. 
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AN IMPROVED DIE HEAD. 


| 
The die head shown in tne illustration is i liiiataeall 


to approximate as closely as possible to a solid die, and 
possesses special advantages for makers of fine and 
yxact work, particularly manufacturers of bieycle parts 
and fittings, ete. It is manufactured by Charles H. 
Besly & Company, fine tools and manufacturers’ and 
machinists’ hardware, Nos. 10 and 12 North Canal 


Street, Chicago, UL It has few moving parts, and such 
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THE GARDNER NO. 94 DIE HEAD. 


parts are very stiff. The sliding die carriers extend 
across the full length of the head, giving long wearing 
surfaces and great rigidity. The dies are closed by a 
taper pin forced into the back of the earrier. It will 
eut threads true to size, has few wearing parts, and 
will not clog with chips 
—-- a 
AN EFFICIENT WOODWORKING MACHINE. 


* From twenty-five hundred to three thousand pieces 
a day of finished spokes or handles can be made 
from the rough bianks, either sawed or rived, by the 


automatically operating machine shown in the illustra- 
tion, which has an automatic swinging cutter head to 
square the head of the spoke and finish the eye ends of 
handles. The machine is made at the Defiance Ma- 
chine Works, Defiance, Ohio, and has the necessary ad- 
justments to turn common, Sarven, or sharp edged 
shapes, making either light hickory spokes or heavy 
spokes for wagon, truck, and artillery wheels up to 5 


inches diameter and 42 inches long. 





The cylinder has | 





one cut, The table is made in two parts, gibbed, and} AUTOMATIC SLACK ADJUSTER FOR CAR BRAKES. 
slides on the frame.in angle ways moved toandfrom| To utilize the rise and fall of the car body, when the 


the cutters by either hand or foot lever ; the upper por- 
tion supporting the centers is pivoted to the lower half 
near the tail center by a steel pivot, in one of the sev- 
eral holes through the table, upon which it vibrates for 
oval turning. At the opposite end on the head center 
spindle a cast iron cam is placed of whatever shape de- 
sired to turn, the cam riding against an upright shoe 
extending up from the lower table, and being held snug 
against the shoe by a coiled spring. When the table is 
moved toward the cylinder to where the turning shall 
begin, an automatic feed slowly rotates the object to be 
turned, and the cam revolving against the shoe oscil- 
lates the upper table in a path corresponding with the 
shape of the cam. When the pivot is placed directly 
opposite the tail center, the machine will turn the ma- 
terial round at the tail center end with a gradual change 
in shape toward the opposite end, at which point the 
turning will agree with the shape of thecam. Long 
oval or irregular turning, when both ends are required 
to agree in shape, is turned with the vibrating table 
locked to the lower haif, with the cam revolving against 
a shoe fastened to the frame, thus vibrating both tables 
alike ateach end. The diameter of turning is regu- 
lated with graduating screws, having adjustments suffi- 
cient to turn work from \% inch to 6 inches diameter. 
The swinging cutter head advances and retreats from 
the work automatically, its position being governed by 
the movement of the table; it is brought down to its 
work atthe same time the turning commences, and 
when the table is moved backward to remove the turned 
material from the centers, it is lifted out of the way by 
spring balance. Its action upon the turning is governed 
by a cam upon the live center spindle, and it will follow 
the path of either a square cam for squaring the head 
of spokes, or oval, oblong, hexagon or octagon shapes 


| suited to finishing the eye end of handles, having the 


necessary adjustments to turn tapering in either di- 
rection, as well as the different diameters. The opera- 
tion of this machine is very simple. The rough 
blank is placed between the centers and, when pre- 
sented to the action of the cutters, revolves slowly 
and is turned its full length at one time, very smooth 
and to exact shape, requiring little, if any, finishing 
after leaving the machine. The material is placed 
into and removed from the machine without stopping. 
- a ee a as 

THE proportion of argon contained in the atmosphere 


cutter heads side by side on a 24g inch steel spindle to | is just as constant over all the world as the proportions 


fill the length of turning. each head having three cut- 


of nitrogen and oxygen, says Prometheus. The aver- 


ters with 3 inch face lapping over each other, and form- age is 1192 per cent (by volume), and the greatest devi- 
ing a continuous cutting edge to turn the full length at | ations do not even amount to g}, of the average. 





A COMBINED SPOKE AND HANDLE LATHE. 





car is empty or depressed by its load, to automatically 
adjust the slack in the brake operating mechanism, 
Messrs. James B. and Harry E. Downing, of Arkansas 
City, Ark., have invented and patented the improve- 
ment represented in the accompanying illustration. 
The brake operating means shown are similar to those 
in common use, each brake beam being connected to a 
truck lever, and the upper end of the dead truck lever 
being connected to the truck frame, while the upper 
end of the live truck lever is connected by a rod to the 
air brake cylinder or the lever operated thereby. The 
bottoms of these levers are ordinarily connected by a 
single rod, but, according to this invention, the rod is 
divided into two sections, the inner ends of which are 
pivoted toan equalizing lever suspended upon a bell 
crank adjusting lever, which is pivoted upon a bracket 
fastened to the truck frame, and has its upper end bear- 
ing upon a plate on the under side of the car body. 
As the springs are depressed on the loading of the car, 
the upper end of the bell crank lever is forced down, 
changing the angle of the equalizing lever, and thus 
shortening the bottom rod. As the brake shoes bear 
on the wheels a little below their center, they fall away 
somewhat from the wheels when the car is loaded, as 
the levers have been heretofore connected, necessitating 








DOWNINGS SLACK ADJUSTER FOR CAR BRAKES. 


adjustment by hand, but with this improvement the 
levers may be so proportioned as to maintain the slack 
constant in all positions of the car body. 


>? oe 





The Gregorian Calendar, 


The present time measurement that is now used by 
nearly all nations is the remodeled system adopted by 
Julius Cesarin the year 46 B.C. There were 354, 360 
and 365 days in the Greek year at different times. 
Under Numa the Roman year had 355 days, and there 
was so much variance between the civil and astrono- 
mical year that the autumn feasts were celebrated in 
the spring, and those of harvest in midwinter. Every 
second year fan extra month called Mercedonius was 
added. This month had no certain length, but was 
arranged by the pontiffs as they saw fit, which natur- 
ally gave rise to corruption and fraud, interfering with 
the duration of office and the collection of debts. In 
order to restore the seasons to their proper months it 
was necessary for Cesar to make the year in which he 
inaugurated the change contain 445 days. On the hypo- 
thesis that the astronomical year contained 364 days, 
he had each fourth year contain 366 days and the others 
365. The extra day was added to the 4th of February, 
which was called Sexto-calendas, being the sixth before 
the calendo, or first of March, celebrated in honor of 
the expulsion of the kings. The additional day was 
placed next to this feast and known as Bis-sexto 
calendas. 

But this year of Cesar was too long by 11 minutes 
and 13°95 seconds, or about three days in 400 years, so 
that by A. D. 1582 the error amounted to ten days at 
least. To correct this miscalculation, Pope Gregory 
XIII ordered that October 5, 1582, should be known 
as October 15, 1582, and to prevent a recurrence of the 
error it was arranged that three interealary days should 
be omitted in four centuries—that is, one in each 
centenary year except the fourth. Thus 1600 was a 
leap year ; 1700 and 1800 were not. The passing year 
1896 was a leap year, and under ordinary circumstances 
1900 would be, but it will not be, in order to come 
under the rule of the Gregorian calendar. Therefore 
the years which have 366 days in are, first, those that 
are exactly divisible by 4and not by 100, second, those 
that are exactly divisible by 400 and not by 4,000 ; hence 
the year 2,000 A. D. will bea leap year, and the only 
one in the series of the four centenary years. 

All the Catholic countries adopted the Gregorian 
calendar as soon as the papal bull was issued, but it 
was not introduced into England and her colonies 
until 1752, the error then being 11 days. The dates 
previous to that change are referred to as oid style.— 





Chicago Tribune. 


A RIL IO, 1897. | 


229 














NEY’S POCKET FIELD GLASS. 
‘nstrament represented herewith (devised by 
ndant Napoleon Ney) is not designed so much 
theater as for military maneuvers, in which the 
‘ the officers must be applied to definite and 
points, and in which the impedimentum of the 
ent eannot easily be increased by the weight of 
‘nary field glass. It is especially adapted for the 
those who go touring upon the bicycle, in a 
.s carriage, or even upon foot (and who always 
the lightest and least cumbersome accessories 
hey ean find), and also for use upon the race 


mounting of this instrument, which weighs but 
eight ounces, consists almost entirely of alu- 
A few of the parts, such as the springs and | 
employed to give the instrument strength, are 
7 if steel. 
| | represents the glass closed. It measures 4% 
in length, 3Y¥ in width, and °4 inch in thickness. 
T e left, a button with a milled edge permits of 
¢ the eye pieces so as to adapt the instrument to 
sion of anybody. Tothe right there is a ring 





tl 
thr igh which may be passed a chain or cord to pre- 
ve he apparatus from falling or getting lost. In the 
ee upon one of the flat sides, there is a metal 
escutcheon that may be raised at will and be grasped 
by the fingers in order to prevent the instrument from 
slipping. Finally, at the bottom, there is a push but- 
ton for eausing the apparatus to open instantaneously. 

Fig. 2 shows the apparatus ready for use. The per- 
son employing it looks through the oculars, A and A’, 


which are adapted to his sight through the button, B. 
The eseuteheon, C, is here seen raised. The objectives, 
Dand D’, are in a plane exactly parallel with that of 
the oculars, and two lateral shutters, E and E’, main- 
tain the spacing of the two flat sides. In order to close 





the apparatus, it suffices to press upon the nickel 
plated button, F. The objective carrier will then 
yield to the pressure, and, at the same time that it 
lowers the lateral shutters, will cause the eye pieces to | 
enter the ease. A pressure upon the cover of the case | 
will close the instrument precisely as we close a simple | 
portemonnaie. Let us remark, besides, that if we 
unscrew the button, G, the two objectives will come 
off so that the glasses may be cleaned, or even be used 
for the reading of a map or document. 

The details of the mechanism, shown in Fig. 3, are as | 
ingenious as they are simple. The cover is here re-| 
moved in order to show the interior. The objective 
earrier is held upright through two small spiral | 
springs that rest upon the bottom of the case. If, | 
pressing upon the button, F, we progressively lower | 
this carrier, we shall see it reach, through its upper 
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ive carrier and the oculars thus enter the case. At 
this moment, the objective carrier, which covers the 
whole, is caught by a spring, V, so as to permit the 
cover of the apparatus to close. The operator may 
thus avoid pinching his fingers, without having to 
medale with the spiral springs that tend constantly to 
raise the objective carrier. But a difficulty presented 
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NEY’S POCKET FIELD GLASS. 


itself. Upon the case being reopened by the operator, 
it was necessary that the shutters and objective carrier 
should instantaneously resume their proper place ; and 
yet the spring, V, the use of which is indispensabie, as 
we have just seen, kept them fixed in their downward 
position. Commandant Ney, the inventor, and Mr. 
Huet, the manufacturer, have skillfully solved this 
little problem, the data of which are apparently so 


|contradictory. They have rendered the spring, V, 


slightly convex, so that when the objective carrier en- 
gages with it, the cover of the apparatus, while closing 
it, rests upon this convex part and frees the carrier, 
which remains fastened only during the time necessary 
for the closing of the case. The objective carrier is, 
therefore, freed from the spring which retains it, and, 
controlled thereafter only by the two spiral springs, 


Ree , * 
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THE UNITED STATES FIRST-CLASS SEA-GOING 
BATTLESHIP 10WA. 

We present a handsome engraving of the first 
modern first-class sea-going battleship built for (he 
United States navy—the Iowa. It is reproduced from 
a photograph of this noble vessel which was taken im 

| mediately upon her arrival from Cramp's shipyard on 
| the Delaware and just as she was floated into the new 
dry dock, No. 3, at the Brooklyn Navy Yard Our 
readers will remember that we gave a full illustration 
and description of this dry dock in our issue of Feb 
ruary 20, and from the record of its dimensions they 
| will understand that it is fully equal to the task of ac- 
: commodating a vessel of the size of the Iowa, in spite 
| of the fact of her great draught and her loaded dis- 
| placement of between 11,000 and 12,000 tons. 
| Our readers will doubtless observe that the Iowa 
| bears a general resemblance to the Massachusetts and 
‘her class of ships, and they will ask why the Iowa 
should be designated as the first modern sea-going bat 
tleship of our navy. As a matter of fact, however, the 
| Indiana, Massachusetts and Oregon are Listed on the 
|naval register as coast defense battleships, and, al 
though they would be capable of crossing the Atlantic 
and giving a good account of themselves in a fight upon 
| the high seas, they were not specifically designed for 
| such service. Those elements of a battleship which 
| make her a good sea boat in heavy weather have been 
| somewhat sacrificed in these boats in favor of extremely 
| heavy guns and massive armor plates, and it is this con- 
| centration of guns and armor which renders the Massa 
| chusetts and the vessels of her class the most powerful 
fighting ships in the world. 
| The design of the Iowa is based upon that of the 
| Massachusetts, but with a view to giving her better sea 
| going qualities her freeboard has been raised about 
| eight or nine feet, or about the height of one deck, from 
| her bow back as far as the rear eight inch gun turrets 
| The forward pair of heavy guns with their turrets have 
been raised to the same extent, the axis of these guns 
being now about twenty-six feet above the water line 
at normal draught, and therefore well out of the reach 
| of the heavy seas which would drown out the same pair 
of guns in the Massachusetts if she were steaming 
head to sea in heavy weather. The freeboard forward 
in the Iowa is about twenty feet and aft it is about 
twelve feet. The latter is about the greatest freeboard 
'of the Massachusetts, which has a flush deck fore and 
| aft for the whole length of the vessel! 

The Iowa is 360 feet long, 72 feet in beam, and she 

has a displacement loaded of 11,410 tons. Three thou 
|sand tons of the weight is devoted to armor, which 
ranges in thickness from two and three-quarters inches 
| to fifteen inches. The vitals of the ship are covered by 





THE UNITED STATES FIRST-CLASS SEA-GOING BATTLESHIP I10WA IN THE NEW DRY DOCK No. 3 AT THE BROOKLYN NAVY YARD. 


perl, a small steel tappet, 8, which forms part of the 
piece upon whieh the eye pieces move. This tappet, 

"ing under the thrust of the objective carrier, 
pushes the oeulars backward. The carrier, continuing 


ver, comes into contact, through its lateral parts, 
wo rods, T and T’, riveted to the bottom of the 





thutters, and lowers them. The shutters, the object- 


awaits a pressure upon the push button to cause it to 
stand erect and carry the shutters along with it. 

Let us add to the credit of this instrument that it 
cannot get out of center, since, in its construction, 
there is used no screw that permits the lenses to play 
and present any of those disagreeable irisations that 
are common to so many field glasses.—La Nature. 


a flat armor deck, which is two and three-quarters 
inches thick and reaches from side to side of the vessel, 
where it connects with belts of side armor fourteen 
inches in thickness which protect the vessel from pene 
tration at the water line. Forward and aft of the ends 
of the side armor the steel deck is curved down toa 
connection with the stem and stern of the vessel. The 








LEN LE BIEN ED ae 


Ss. 


“> 


iy 


ne ee ee 


: 
: 
: 
: 
: 


' 


230 


Scientific American. 





[APRIL 10, 1897. 











ends of the side armor are joined by an athwartship 
bulkhead which serves to protect the vitals from a rak- 
ing fire. 

The general disposition of the guns and turrets is 
similar to that of the Massachusetts. The main arma- 
ment, which consists of four 12 inch guns, is located 
in two large turrets, located fore and aft on the axis of 
the ship, which are plated with fifteen inch Harvey- 
ized stee!. Between the main turrets and well out on 
the sides of the ship are four smaller turrets, each of 
which contains two eight inch rifled guns, which dis- 
charge an armor-piercing shell weighing 250 pounds, 
that is capable of penetrating eight inches of steel at a 
distance of two miles. In addition to these guns there 
are six four inch rapid fire guns which discharge 
thirty-three pound shell with such rapidity that five of 
them can be kept in the air at the same time, and in ad- 
dition to these the Lowa carries in her military tops 
and on the gun deck, and in various advantageous 
positions along the superstructure and upon the 
bridges, twenty six pounders, six one pounders, and 
four Gatlings, all of which are rapid fire guns, and are 
capable together of pouring out a perfect hail of small 
shot and shell upon the defenseless and lightly pro- 
tected parts of an enemy. 

The ship is driven by a set of twin screw, triple ex 
pansion engines of 11,000 horse power. The estimated 
speed of the ship is 16 knots an hour with the engines 
turning at a speed of 112 revolutions a minute. The 
normal coal supply w ill be 635 tons, with a total bunker 
capacity of 1,780 tons, and on the maximum allowance, 
at a 10 knot cruising speed, the Iowa could steam con- 
tinuously for thirty-one days, covering a distance of 
7,400 knots. The crew will consist of 444 men, and 
the increased size of the ship will allow of their being 
berthed and cared for with a degree of comfort which 
is not realized on the battleships with which we have 
compared her. A striking feature of this ship is the un- 
usual height of the smoke stacks, which extend 100 feet 
above the grate bars. They were carried up to this 
height to secure a powerful natural draught, and reduce 

he forced draught air pressure in the stokehold. 

The Iowa was approved by an act of Congress July 
19, 1892, and the contract was awarded to William 
Cramp & Sons, of Philadelphia, Pa., the contract price 
for ship and machinery being $3,010,000. At the time 
that our photograph was taken this splendid ship had 
just come up from the shipyard of her builders, whose 
flag will be noticed flying at the masthead. The visit 
to the dry dock was made for the purpose of having 
her bull thoroughly seraped and painted and every- 
thing possible done to increase her speed at the official 
trial. Our readers will realize how thoroughly this 
work is done when they bear in mind that, by the 
terms of the contract, $25,000 is paid to her builders as 
a bonus for every quarter knot of speed which she 
realizes in excess of the contract requirements. 

- > ++ 
Exploration in Tanganyika, 

Mr. J. BE. 8. Moore has just reached England on his 
return from Central Africa, whither he went on an ex- 
pedition, supported by the Royal Society, the objects 
of which were to investigate the fresh water fauna of 
Lake Tanganyika in relation to its supposed marine 
origin, and to find out the connection of that lake with 
the other great African lakes. In conversation with a 
representative of Reuter’s Agency, says the Daily 
Graphic, Mr. Moore said; *“* Leaving England in Sep- 
tember, 1895, I proceeded to Chindi, thence going by a 
British gun boat to the north of Lake Nyassa. At 
Karonga’s I got together my caravan, consisting of 
about fifty men, some of whom were armed with rifles. 
There was, however, no likelihood of difficulty with 
the natives. I then marched along the Stevenson road 
to the south end of Tanganyika, where the Chartered 
Company placed at my disposal a steel boat. There 
was also available a number of Arab dhows and canoes 
which I used in my work on the lake. I commenced 
my researches in the beginning of April, 1896, and con- 
claded my work on Tanganyika in September. I 
found the fauna of Tanganyika to be unique—unlike 
anything else anywhere—and as limited as peculiar. 
The jelly fish and shrimps were certainly of a marine 
type, while the geology of the district precluded the 
possibility of any connection with the sea in recent 
times. The water, which Livingstone found to be 
brackish, is now quite drinkable. All this seems to 
prove that the Tanganyika, part of the great rift val- 
ley running through this part of Africa, at one time had 
access to the sea, while it is perfectly clear that Lake 
Nyassa—some 246 miles to the southeast—apparently 
marine connection. It is also a matter 
of interest that the fauna of Tanganyika is not only 
marine, butof a very peculiar and primitive type, and 
it is quite reasonable to suppose that the characteristics 
of the fauna are connected with the remote geological 
connection of the lake with the sea.” 

Asked regarding the condition of affairs in that part 
of Africa, Mr. Moore said : 

“ The so-called Stevenson road does not exist. There 
is not even a track beyond a point some twenty miles 
north of Lake Nyassa But the Chartered Company's 
officers are now doing excellent work theve. The forest 


never had any 





is being cleared and good roads are being constructed 
across the high plateau. Captain Livingstone, who 
was constructing roads and administering the com- 
pany’s district at Sumbu, has, I have heard, just died. 
Dr. Watson was representing the company at Rhodesia 
on Lake Nweru, and Mr. Marshall was at Abercorn. 
Under these officials the development of that part of 
the country was proceeding satisfactorily. The British 
Central African protectorate officials were working from 
their end, and shortly their roads will connect with 
those to the northwest. In a very short time there will 
be a good wide road connecting the two great African 
lakes.” 





CHILTON’S SAFETY PIN. 

A safety pin which will not become loosened by the 
pressure of the fabric, and which may be readily fast- 
ened and unfastened when not within view, is shown 
in the accompanying engraving, and has been patented 
by Mrs. Annie H. Chilton, of the Colonnade Hotel, 
Philadelphia, Pa. One of the figures shows the pin 
open, with its locking slide moved back, while in the 
other figure the pin is closed and the locking slide is 
shown in section. Sliding freely on the back portion 
of the pin isa 
locking keeper 
or slide, which 
has in its lower 
edge a socket 
to receive the 
point of the 
pin, while to 
the upper edge 
of the keeper 
is pivoted a 
locking latch 
in which is a 
cut-away por- 
tion to receive 
a loop projec- 
tion on the body of the pin. With this device the 
point of the pin is perfectly housed and the keeper 
positively locked to prevent it from being accidentally 
forced back. 
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A TOY PHONOGRAPH. 
Although, in order to instruct children, it is well 
enough to make them read a description of great sci- 
entific inventions, such as the telegraph, telephone, 
phonograph, etc., it is certainly preferable to put these 
different instruments into their hands in order to per- 
mit them to learn how they operate. 

Very simple apparatus capable of giving children 
general ideas as to the telegraph and telephone have 
been devised and sold at very low prices, but such an 
advantage has not hitherto existed for the phonograph. 
This want has, fortunately, just been supplied. Thanks 
to an ingenious instrument, which is very easily man- 
ipulated and of relatively low price, children will be 
able in the future to assure themselves that it is as 
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A TOY PHONOGRAPH. 


easy to obtain a reproduction of the human voice with 
the phonograph as it is that of a piece of music by 
means of a mechanical piano. So this is one of the 
playthings that has met with the most success this 
year. 

The principle upon which the construction of this 
phonograph is based is the same as that of the Edi- 
son apparatus. It is the transmission to a disk of 
the vibrations that correspond to certain sounds. For 
registering a sound in the Edison phonograph, a point 
connected with a plate in front of which the speaking 
is done traces upon a revolving cylinder moving longi- 





tudinally a series of lines, the depth and length of 


which depend upon the vibrations to which the plate is 
submitted. 

It results inversely that when the cylinder is displaced 
the point with which it is in contact transmits to the 
plate, and then to the ears of the auditors, the sounds 
due to the vibrations to which the plate has previously 
been submitted. In order that such apparatus may 
be placed in the hands of children, it is necessary to 
take care not to have them of too fragile construction. 
The principal difficulty resides in the selection for the 
cylinders of some other material than wax, the wear 
of which is too rapid. Celluloid has been found good 
for this purpose. 

These cylinders have an orifice in the center into 
which passes the rod that holds them in place, and a 
rotary motion is given them by a clockwork movement 
that is wound up with a key.—L Illustration. 

a a a 
New Methods of Distinguishing Beal from 
Apparent Death, 

Two new methods of distinguishing real from appar- 
ent death are described and advocated by Dr. Séberin 
Icard in a book, just published in Paris, entitled ‘La 
Moré Réelle et la Mort Apparente.” They are thus 
described in a brief review in the British Medical 
Journal, January 9 : 

“*One method consists in the hypodermic or intrave- 
nous injection of certain substances, and subsequently 
ascertaining whether these substances have been dis- 
persed throughout the system. If they have, then 
the circulation persists and life continues, although the 
beating of the heart may not be detected by ausculta- 
tion. Among the substances recommended for injection 
are fluorescein, sodium iodid, lithium iodid, and potas- 
sium ferrocyanid. Preference is given to fluorescein, 1 
gramme [154¢ grains] of which is dissolved with an equal 
weight of sodium carbonate in 8 cubic centimeters [1¢ 
cubic inch] of water, and the whole quantity is then 
injected subcutaneously. If the circulation is persist- 
ing, the skin and mucous membranes after a very few 
minutes assume a yeliowish-green color; about twenty 
minutes after injection the portion of the eye within 
the iris assumes a green color, from penetration of the 
fluorescein into the vitreous and aqueous humors, and 
in the blood the fluorescein may be detected by the 
following method: One or two threads of cotton are 
passed under the skin in a similar manner to a seton, 
and, when saturated with blood, are transferred toa 
test tube and boiled with a little water. As the liquid 
clears, the green color of the fluorescein becomes 
evident, if that body had been absorbed into the blood. 
It is stated that the injection of this quantity of fluor- 
escein is unattended with danger, supposing the person 
to be alive. 

“The second method for the distinction of real from 
apparent death consists in picking up a fold of the 
skin, and powerfully compressing it with a pair of 
artery forceps. If the skin does not completely settle 
down, and if the fine furrows produced by the teeth 
of the forceps continue indefinitely, then death has 
occurred ; whereas, if the circulation is continuing, the 
fold and the marks of the teeth of the forceps disappear. 
Moreover, if death has occurred, the portion of skin 
compressed by the forceps assumes a parchment-like 


appearance.” 


The New York-Washington Train Record Broken. 

The special Royal Blue train on which Vice President 
elect Hobart rode on March 2, from Jersey City to 
Washington, proved to be arecord breaker. Leaving 
Jersey City at 11:15, the train arrived at the Twenty- 
fourth and Chestnut Streets station, Philadelphia, at 
12:56, one minute behind schedule time, having been 
delayed three minutes at Trenton Junction to take 
aboard Gov. Griggs and party. Another delay was 
occasioned at Philadelphia, and the train pulled out of 
the station seven minutes late. 

Six minutes, in addition to a three minute stop for 
water, had been made up before the train pulled out of 
the belt tunnel in Baltimore and it started for Washing- 
ton one minute behind time. The run into the capital 
city station, a distance of forty miles, was made in 
thirty-six minutes, the fastest ever made over the di- 
vision. The train arrived in Washington at 3:23, seven 
minutes ahead of time. 

The total running time between Jersey City and 
Washington was four hours and eight minutes. De- 
ducting nineteen minutes for stops and unavoidable de- 
lays, the actual running time for the 230 miles was 229 
minutes. 

There were several spurts made during the trip. The 
first fifty-seven miles out of Philadelphia were made in 
56 minutes. From Aberdeen to Bay View, 22°7 miles, 
the run was made in 22 minutes. The average run- 
ning time between Baltimore and Washington, allow- 
ing for slackened speed while within the limits of the 
two cities, is figured at 67 miles an hour. Eight and 
one-tenth miles of this distance was run in six minutes, 
an average of 81 miles an hour. Between Laurel and 
Washington, 18°7 miles, an average of 75 miles was sus- 
tained, the time occupied in covering the distance 
being fifteen minutes. The previous record from New 








York to Washington was 4 hours and 17 minutes. 
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Sorrespondence. 


Cast Iron Field for Motor 641. 

. Editor of the SCIENTIFIC AMERICAN; 

tice in the notes and queries of the ScreNTIFIC 
can that many readers ask if the motor No. 641 
| work with a cast field. I have made the motor 
\| with a cast field and a drum armature with a 
_yer winding. I also made a copper bar commu- 
“The motor works fine and has lots of power. 
ise any one not to make it for a dynamo. I 
| advise them to make a dynamo two-thirds the 
- the dynamo in the SUPPLEMENT No. 600, as it is 
| size for experiments generally, and will be found 
rk satisfactorily, Roy A. CRIHFIELD. 
Lincoln, Neb. 
‘Phe east iron fields will answer for a motor, the all 
portant point being that the armature core shall be 
ated. One object of the thin band construction 
was 1o avoid the necessity of calling upon the foundry 
for -peeial eastings—to give a design for a home-made 
motor.—ED.] 
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The Utilization of Water Power by Electric 
Transmission, 


BY WILLIAM BAXTER, JR. 
Every one who is familiar, in a general way, with the 
ition of electric currents realizes that they afford 


oper 


a means for the transmission of power over great dis- 
tances at a moderate expense, and therefore believes 
that eventually, through this agency, every water 
power of any magnitude will be made available. 
There are very few, however, who do not labor under 
the impression that this phase of electric development 
js still in the experimental stage. The only work in 
the line of water power transmission that has come 


prominently before the public is that of the Niagara 
enterprise. This has attracted worldwide attention, 
owing to the magnitude of the power available, the 





general belief being that in the course of time the | 
energy supplied from that source will be counted by 
the hundreds of thousands, if not by the millions, of 


horse power. This undertaking is generally looked 
upon as an experiment, a sort of crucial test, that will 
determine whether electric transmission can be made 
successful with our present knowledge of the science 
or whether we shall have to wait until some time in the 
future when, by further development, the barriers 
that block the way to the attainment of our ends may 
be removed. Such impressions, however, are entirely 
wrong ; the experimental stage of long distance power 
transmission has been passed, and at the present time 
the manufacture of machinery for this branch of the 
electrical industry is of as much importance, if not 
more, than any other branch, and the indications are 
that in the very near future it will become as import- 
ant as all the others combined. 

It ay prove a surprise to many to learn that work 
in this line has been carried on, more or less exten- 
sively, since 1892. In that year one of the large elec- 
tric manufacturing companies installed about fifteen 
thousand horse power of water power transmission 
apparatus. Last year the business of the same con- 
cern, in this line, was about sixty thousand horse 
power. 

One of the first installations of magnitude was that 
of the Hartford Electric Light Company, which was 
commenced in 1892. The capacity of this plant is over 
1,500 horse power, and the power is transmitted over a 
distance of about eleven miles. Among the large 
plants installed since that tume may be mentioned one 
at Sacramento, Cal., which has a capacity of nearly 
11,000 horse power; one at Plezer, 8. C., of 7,600 horse 
power; Salt Lake City, about 7,000 horse power ; 
Columbia, 8. C., 4,280 horse power; Bakersfield, Cal., 
3.420 horse power; Montreal, 12,000 horse power ; Og- 
den, Utah, 11,000 horse power; Hookset, N. H., 3,000 
horse power; Fresno, Cal., 2,300 horse power; Port- 
land, Ore., 4,600 horse power; Minneapolis, Minn., 
12,000 horse power, and several others. 

These plants, as will be noticed, are all of large 
capacity, and represent in the aggregate nearly 80,000 
horse power. There are a great many smaller installa- 
tions, ranging from 2,000 down to as low as 50 or 60 
horse power, thus showing that this form of power 
'ransmnission is not limited to large units. The total 

er of water power plants now in operation, or in 
ls ess of construction, cannot be ascertained with 
sccuraey, but it is known that there are over two 
hundred light, power, and electric railway stations 
that depend exclusively upon this source of energy, 
and many others in whieh it is used in connection with 
‘tcam engines. Water powers, as is well known, are 
hot uniform ; the flow of water varies at different peri- 
“sof the year, and in some instances the variation 

‘ween the maxir;am and the minimum capacity 
‘ay be as muct: as 60 or 70 per cent, When the mini- 
‘uit power is sufficient to meet the requirements, a 
‘er plant alone is used, but in other cases it is sup- 
)inented by a steam plant, the latter being brought 
‘no requisition as fast as the water supply falls short. 
{0 some cases even the maximum capacity of the water 
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power is not sufficient to meet the uiremen 

that at all periods of the year ann Tae to be om 
In these composite plants the total capacity of the 
water power at all seasons of the year is fully utilized, 
and the steam engines are used to supply only the dif- 
ference between the energy thus obtained and the total 
amount required. 

What has been accomplished so far demonstrates 
conclusively the feasibility of transmitting power over 
long distances on a commercially successful basis. At 
Sacramento, Cal, the distance of transmission is 22 
miles ; at Fresno, Cal., it is 35 miles; at Ogden, Utah, 
36 miles. The distance from Niagara to Buffalo is 
21 miles, which is less than the distance in either of 
the three cases above cited ; therefore, there can be no 
doubt as to the success of transmission in the latter 
case, so far as the engineering features are concerned. 

Heretofore there has been some doubt in the minds 
of engineers as to the practicability of long distance 
transmission, because it was doubted whether an elec- 
trical pressure sufficiently high to reduce the cost of 
copper in the conducting lines could be used success- 
fully, but it has been shown by the actual operation of 
the installations already named that there is no diffi- 
culty to be encountered in this direction. In a large 
number of cases the pressure of the line current is 
10,000 volts, and in Ogden, Utah, 15,000 will be used. 
With such pressures, the cost of transmission lines can 
be reduced to a point well within permissible limits, 
for distances as great as twenty-five miles, and where 
the price of fuel is high enough to increase the cost of 
steam power to a point that will justify a greater loss 
of energy in the line, the distance can be considerably 
increased. There is no reason to believe that in a 
pressure of: ten or fifteen thousand volts we have 
reached the limit. If this can be handled successfully 
now, it is more than probable that before long twice as 
much will be within the possible range, and such an 
increase in pressure simply means that the thirty and 
thirty-five miles over which power is now transmitted 
will then be increased to sixty or seventy miles. 

The future development along the line of water 
power transmission promises to be very great, from the 
fact that there is so much power to transmit. Accord- 
ing to a section of the United States census of 1880, 
devoted to the water powers of the United States, the 
energy of this kind available runs up into the millions 
of horse power. Some fifty-odd power sites that are 
described have a combined capacity of over 500,000 
horse power. 

The development for some years to come will no doubt 
be in the direction of utilizing large water powers, but 
eventually, as the cost of apparatus and the installa- 
tion is reduced, smaller ones will be taken up, and per- 
haps the day is not far off when every farmer who has 
a power of ten or more horse power on his premises 
will harness it, and do with it the work now performed 
by animals or agricultural steam engines. 

Railways in Chile. 

Although Chile is still deficient in the important mat- 
ter of easy, rapid, and economical means of communi- 
eation and transport within her own borders, this 
question, which is of such great importance, does not 
appear to have been ignored by the authorities, says 
the Railway Review. According to a recent Chilean 
report, since the first railway was inaugurated, in 1851, 
iron roads have multiplied, and railroad extension has 
progressed to such a degree that the union of Valpa- 
raiso and Puerto Monti by rail has been brought within 
a readily measurable distance of time. 

The great trunk line has prolonged from time to time 
until it has been found necessary to divide it, for the 
purpose of administration, into three sections, to which 
there will probably be added, at no very distant day, 
afourth. The first section comprises the line from 
Valparaiso to Santiago, and includes the branch from 
Las Vegas to Los Andes ; the second comprises the line 
from Santiago to Talea, and includes the Tinguirirca 
and Palmilla branch ; while the third comprises the 
line from Talea to Victoria, and includes the Angeles 
Traignen and Taleahuano ramifications. The total 
length of the first section is 228 kilometers (kilometer= 
0°621 of a mile), of the second 296, and of the third 582, 
or a total of 1,106 kilometers. 

At the end of 1895 the condition of the state lines in 
course of construction was officially reported to be as 
follows : Vilos, Ilapel, and Salamanca line, of 102 kilo- 
meters in length, has suffered many delays, but the 
Calibolen tunnel is finished as far as piercing is con- 
cerned. Work was also suspended for some time on 
the Ovalle and San Marcos line, but operations were 
recommenced on the Ovalle to Paloma section, and it 
has been finished. 

The Calera to Cabildo line is open for traffic to Palos 
Quemados. A considerable portion of the Talea and 
Constitucion line, the total length of which is 92 kilo- 
meters, is open for traffic. The Coihue to Mulchen line, 
42 kilometers, has been completed. The Temuco to 
Pitrufquen line is being rapidly pushed forward, and 
the Pichi Ropulli line has been opened for traffic. Fin- 
ally, surveys have been completed for several other 











lines. 
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Science Notes. 

M. Maurice de Thierry presented a memoir to the 
Paris Academy of Sciences regarding the estimation of 
atmospheric ozone on Mont Blanc. The experiments 
were made at Chamounix and the Grands Mulets, and 
the amounts found were two to four tiwes greater than 
at the Observatory of Montsouris. The tests were 
made by noting the oxidizing action of an alkaline ar- 
senite in the presence of potassium iodide. 

The action of carbon monoxide and dioxide on alu- 
minum has been recently described by MM. Guntz and 
Masson before the Paris Academy of Sciences, says The 
Engineer. At a high temperature, in the presence of 
a little iodide or chloride of aluminum, aluminum is 
readily burned in a current of either CO or CO,. With 
the former the reaction is 6A]+3C0=Al,0,+-C.Al,, the 
aluminum carbide giving practically pure methane on 
boiling with water. Carbon dioxide gives the same 
product. 

The relation between the flow of air and the pressure 
it exerts on surfaces exposed to its action is expressed 
by the formula P = ¢ v’, where P represents the pres- 
sure in pounds per square foot, vy is the velocity in 
miles per hour, and ¢ is a constant affected by temper- 
ature and barometric pressure, which is determined by 
experiment. The value attached to the constant e¢ 
covers a wide range, but the United States Weather 
Bureau has adopted the value c = 00040, making the 
formula P = 0004 v’. A generally acvepted value is 
0005. 

Recent experiments on argon by Messrs. Trowbridge 
and Richards show that argon, at low pressures, fluor- 
esces (blue) under the action of the Hertzian waves. 
The spectrum given by the gas depends, says the Elee- 
trical Engineer, upon the voltage of the discharge 
through it. An oscillatory discharge will give the biue 
of high voltage spectrum ; but if there is self-induction 
in the circuit, this is convertel! into the lower or red 
spectrum. It is suggested by the investigators that it 
might be possible to use an argon discharge tube as an 
inductometer. 

In a paper on the preservatives of pharmacopwial 
preparations, by Mr. Martindale, read before the Phar- 
maceutical Society, it was stated that aleohol is not a 
germicide. When present to the extent of 20 per cent 
by volume of absolute alcohol, it has an inhibitory 
effect on the germination of most of the micro or- 
ganisms occurring in aqueous solutions of vegetable 
and animal substances; but the germs propagate 
readily as soon as it evaporates. Salicylic acid is the 
preservative employed for the official solution of hydro- 
chlorate of cocaine, which contains 144 per mille of the 
acid, with 10 per cent of the cocaine salt. This solu- 
tion, even if diluted with four times its volume of 
water, still keeps free from the fungoid growths to 
which cocaine solutions are so liable. 

President David 8. Jordan, of Leland Stanford 
Junior University, commissioner to investigate the 
condition of the fur seal, recommends, in his report to 
the Secretary of the Treasury, that the open season for 
the killing of females be abolished, to keep the Pribilof 
herd intact. He estimates the number of seals killed 
last summer as 440,000. About 27,000 pups died of 
starvation, and pelagic sealing caused the death of 
about 30,000. Since pelagic sealing began, more than 
600,000 fur seals have been taken in the North Pacific 
and in Bering Sea, taking into account only those 
whose skins were brought to market. Many more were 
shot or speared, and lost. The number reported means 
the death of 400,000 females, the starving of 300,000 
pups, and the destruction of 400,000 pups unborn. 

It is said that 95 per cent of visual hallucinations in 
delirium tremens consist of snakes or worms, in one 
form or another, says the Electrical Review. Dr. Davis 
has been investigating the subject in the alcoliolic 
wards of Bellevue Hospital with the opthalmoscope, 
and has brought out some interesting facts. In every 
one of the sixteen cases examined the biood vessels of 
the retina were found to be abnormal!. Instead of 
being pale and almost invisible, as in their ordinary 
condition, they were dark—almost black—-with con- 
gested blood. The blood vessels of the retina, which 
are so small and semitransparent in health that they 
are not projected into the field of vision, assuime such a 
prominence that they are projected into the field of 
vision, and their movements seem like the twisting of 
snakes. 

M. Henri Léon, in an essay on the saltness of sea 
water, gives in the Monthly Bulletin of the Biarritz 
Association the results of analyses of water from differ- 
ent seas, etc. Taking 1,000 grammes of water, the 
result showed in the Atlantic 32°657 grammes of saline 
matter, in the Mediterranean 43°735, in the Black Sea 
17°663, in the Sea of Azov 118°795, and in the Caspian 
62°042. Among the saline matter chloride of sodium 
varied considerably. The sea was found to be less salt 
near the poles than at the equator, and was more salt 
at a distance from land and where it was of great depth 
than near the land and shallow. The Mediterranean 
is the exception, which is explained by the compara- 
tively few rivers that freshen its waters. Salt lakes are 
frequently more salt than the ocean, as, for instance, the 
Dead Sea, which is ten times salter than the Atlantic. 











—on 


—.o- 





232 


Scientific American. 


——, 





THE YERKES OBSERVATORY. 
(Continued from first page.) 
the instrument will be between 


length of 


feet This will be inereased by 


the spectroscope is in place, and a dew cap about 7 feet 


long will project beyond the object 
viass. The image of the sun or moon 
formed in the focal plane will be nearly 
7 inches in diameter. 

The magnifying power of the tele 
inmade by mere change of 
The 
bring the moon, 


SOO pM ai be 
eyepiece to range of 200 to 4,000. 


highest power will 


} : 


opticalls within about 60 miles of 


the astronomer’s eye, buat very much 


lower powers are used in practice, as 
more can be seen with them. 

building, of which 
of the Director) 
an engraving showing its present con- 


northern 


The Observatory 
we present DV eon! esy 
dition, is situated on the 
shore of Lake Geneva, about seventy- 
five miles to the northwest of Chicago, 


in an ideal rural! region, free from the 


smoke of cities and the 
traffic. It is 


above the 


dast and 


tremors caused by one 


hundred and eighty feet 
tract of ground 
The 


includes about 


water and stands in a 
which was given especially for it 
site of the observatory 
fifty acres of wooded land fronting on 
the lake It 


will be favorable for the most 


is believed that the con- 
ditions 
delicate investigations in all branches 
of astronomy and astrophysics.* 

The architect of the building was 
Henry Fisheries 
building at the Chicago Exposition at- 
The building 
with 


room, 


Ives Cobb. whose 


tracted much attention. 
is on the form of a Roman cross 
meridian 


three domes and a 


The longer arm, running east and west, 
is about three hundred and thirty feet 
long he which is 
housed the big telescope, is situated at 
and the meridian 


great dome, in 
ite western extremity 
room is at the other end. The cross arm 
carries a smaller tower and dome at 
il. The 12 inch telescope, which 
at the Ken wood Observa- 

has been set up in the 


each em 
was formerly 
tory, Chicago 
northeast tower and has been in daily 
use. The other dome is not built as 
yet. In the southern dome a 16 inch 
telescope will eventually be placed. Itis 
expected that a great deal of the minor 
work of the observatory can be con- 


dueted with these two instruments; for any work which | as an extremely important adjunct in the observatory 
ean be done with a moderate sized instrument, can be 
accomplished much more readily and rapidly with a| needed for the investigations of the observatory are 
small telescope than with a large one, and Prof. Young! constructed. 


aptly says that 
great telescope only 


rapid fire guns.” 


heliostat room, 104 feet long and 12 feet wide. 


stat with 24 inch plane 
will stand on a 


mirror 
pier at the north end 
of the room under an 


iron roof which can be 


rolled away tothesouth 
The meridian room is 
designed to receive at 


some time a first-class 
meridian circle, but at 
present a small transit 
instrument is used. The 
room haa double sheet 
iron walls with an inter 
vening air space. The 
body of the building is 
divided through the 
center by a hallway ex 
teading from the meri 


dian room to the tower 


which supports the 
great dome On either 
side are offices, comput 
ing rooms, library, lec 
ture room, two mye tro 
scopic labor itories, pho 
tographic and chemical 
laboratories, galvano 
meter rooms, ete In 
the basement is a dark 
room, an enlarging 
room, a concave grating 

*Por a more detailed «tat 
ment rewarding the elite of the ot 


servatory and the circumetaneres 


winch inflaenced ite selectior 
eee the Astrophysical Journai, 
March, 1897 





several 


“an observatory equipped with one 
is much like a warship with no| Ritchey, 
Between the two small domes is the| reasonably supposed that this work was undertaken 


MOUNTING OF 


Sean 





room, with large coneave grating spectroscope, con- 


stant temperature room, physical laboratory, optician’s|are second to none. 
the best results can be obtained only when instru- 
ments of research are constructed under the immediate 
supervision of those who are to use them. 


room, ete, 
The instrument shop, which has been fitted up un- 
der the direction of Prof. Wadsworth, must be regarded 


62 and 63 


feet when 
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GREAT DOME OF YERKES OBSERVATORY, OCTOBER, 1896. 


work. In this shop the various pieces of apparatus 


The optical laboratory is being fitted up by Mr. 
optician of the observatory. It might be 





A helio-| because of a lack of instrument makers, but this is 


THE 40-INCH YERKES TELESCOPE, SHOWING RISING 














| 
| 
: 
| 


within easy reach of the astronomer. 
astronomer also has full eontrol of the quick motions 
in right ascension and declination from the balcony. 
The old style hand attachments for the slow motions 
are not entirely done away with, but are provided 
solely as a measure of precaution in ease of disabling of 
the electrical plant or the breaking of a wire, electric 
motors being coupled directly to the different slow 
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not the case. “American optical instrument makers 


It is believed, however, that 


Desirable 
changes in construction or desis 
which become evident as the work 
progresses can, under these circum- 
stances, be readily and inexpensively 
made, and it is believed that the in- 
strument makers themselves will bene- 
fit by it in the end. 

The power for working the motors of 
telescope dome, rising floor, and in- 
strument shop, and electricity for light- 
ing and steam for heating is all gene- 
rated in a separate building at some 
little distance from the observatory 
proper, equipped by Mr. Yerkes with 
two 40-horse power Ideal engines, di- 
rect connected to Siemens-Halske dy- 
namos. 

The telescope stands under the great 
dome of the observatory. The column 
and head, which are of cast iron, rise 
to a height of 43 feet and weigh 50 tons. 
A spiral staircase ut the south side of 
the column leads to the clock room, 
which is in the upper section, and to 
the baleony which surrounds the head. 
The polar axis is made of steel, 15 inches 
in diameter, 134 feet long, and weighs 
344 tons. The declination axis is of 
steel, 12 inches in diameter, 114¢ feet 
long, and weighs 14¢ tons. The tube, 
also of steel, is 64 feet long and 52 inches 
in diameter at the center, tapering 
toward the ends. Its weight is 6 tons, 
but it is so beautifully balanced that 
a pressure of twenty pounds would 
move it easily. 

The driving clock is controlled by a 
double conical pendulum, mounted 
isochronously, and is kept wound auto- 
matically by an electric motor, and 
weighs 144 tons. It is geared to the 
main driving wheel, 8 feet in diameter, 
which, when clamped to the polar axis, 
revolves it, together with the tube and 
all its accessories, a weight of 20 tons, 
in exact sidereal time. 

All quick and slow motions and 
clamps, both in right ascension and 
declination, are operated electrically 
and also by hand, the electric motors, 
magnets, and illuminations being con- 
trolled from a switchboard placed 
The assistant 


motiou Little 
now remains to be done 
to the mounting. The 
dowe and rising floor 
are also finished, and in 
a short time the large 
object glass will be in 
place and the telescope 
will be ready to use for 
actual observations. 
The attachments of 
the Yerkes telescopes 
will include: 1. A po- 
sition micrometer by 
Warner & Swasey. 2. 
A solar spectrograph, 
for micrometrical and 
photographic investiga- 
tions of the spectra of 
solar phenomena. 3. A 
spectro-heliograph, for 
photographing the solar 
cLromosphere, promi- 
nences and facule by 
monochromatic light. 
4. A stellar spectro- 
graph, for researches 
on the spectra and mo- 
tions of stars, nebul, 
comets and planets. 
One of our smaller en- 
gravings, for which we 
are indebted to the As- 
trophysical Journal, 
shows the process of 
erecting the declination 
axis of the Yerkes tele- 
scope. Our other ep 


screws. 
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wws the mounting of 
gra’ 
a ne: the photograph 


_ in November, 1896, 
and ng floor is shown at 
ae level. Our third 
ving shows the skele- 
a onstruction used in 
' ‘The great dome with 
= ng floors is among 
the features of the ob- 
eer’ The elevating floor 
of ‘aval Observatory at 
Was! in was designed and 
const d in 1892 in a similar 
wat at of the Yerkes Ob- 
servat except that the floor 
is opel | by hydraulic rams in- 
steac electrically, as is the 
ease V the new observatory. 


The it dome of the Yerkes 
ry, 90 feet in diameter 


Obser 
and 6 tt high, was designed 
and cou-trueted by Messrs. War- 


ner & Swasey. The dome con- 
sists . framework of steel 
girders covered with a sheathing 
of wood and tinned on the out- 
side 01 it weighs 140 tons and 
revolves on thirty-six wheels 
ranning upon a cireular track of 
T rails built upon the masonry 
walls. The journals for the 
wheels are provided with anti- 
friction bearings. The dome is 
revolved by means of an endless 
eable conneeted with the turn- 
ing mechanism and operated by 
an electric motor. 

The two shutters are 85 feet 
long, covering the opening, which 
extends from the horizon to a 
point 5 feet beyond the zenith. 
They are supported on tangen- 
tial tracks at their extreme upper 
and lower ends, and run on 
wheels with anti-friction bear- 
ings. They are so easily adjusted 
that a direct pull of 72 lb. at the 
lower end moves the shutter its 


whole length, its position being Fig. 1—OLD IRONSIDES, BALDWIN’S FIRST LOCOMOTIVE 


maintained parallel with itself 





: . : ! 
throughout the entire distance of motion by special some seventy4ive feet above the normal level of the | 


mechanism. The shutters open from the center out- | floor. 
ward and work simultaneously. The organization of the Yerkes Observatory is as 
The elevating floor, also designed and constructed | follows: George E. Hale, director and astrophysicist ; 
by Messrs. Warner & Swasey, fis 75 feet in diameter|S. W. Burnham, astronomer; E. E. Barnard, astro- 
and weighs 3744 tons. The floor is cireular in shape, inomer; F. L. ©. Wadsworth, astrophysicist ; Ferdi- 
and completely surrounds the telescope column, which | nand Ellerman, assistant ; G. Willis Ritchey, optician. 
is placed practically in its center. The floor is sup-| When the great object glass is in position, it is cer- 
perted by four cables 90 degrees apart, and is carefully 
counterbalanced by weights running in four col- 
umns Which serve as 
guides. The ropes 
for operating the 
floor also run in the 
sane columms over 
sheaves placed at the 
top, the other end of 





grimage for astronomers of all countries. 


eacli of the four ropes 
being wound around 
separate drums 4 feet 
in diameter, placed 
at the base of each 
of the coluuwns. The 
(drums are operated 
oY worm gearing, 
and all four of the 
shafts which run the 
Worlis are operated 
from a single point 
bY means of an elec- 
trie motor. the ar- 
rangement of the 
drums and operating 
Inechanism bein g 
such that the differ- 
*nt positions of the 
elevating floor are al- 
Ways parallel to each 
other 

A } 
feet M 


tleony five 
surrounds 
the inside of the 


dome the lowest 


Position of the eleva- 
ting f] and anoth- 
er on leet above 
it at chest posi- 
tion hown in our 
engra When the 
teles s direeted 
to enith, the 
Objex { 








tain that the observatory will become a place of pil- | 





Sensationalism in science is 
greatly to be deplored, and it 
should be remembered that the 
instrument is but slightly large: 
than that of the Lick Observa 
tory, and while it is certain that 
excellent work can be done with 
it in many departments of as 
tronomy and astrophysics, it is 
not at all probable that discov 
eries of a sensational character 
will be made. 
0+ @ 0 

THE FIELD COLUMBIAN 
MUSEUM, CHICAGO. 

The great Columbian Exposi- 

tion of 1898, at Chicago, has left 





an enduring record in the practi 
eal benefits which it has brought 
to the world in general and to 
this country in partieular. It 
served to point out in one great 
object lesson the unrivaled 
growth of the United States in 
everything that goes tomake up 
the sum of modern civilization, 
and it brought to our shores the 
best products of the skill and 
genius of other nations. it served 
asa great assembly hall for the 
wise and gifted of all the earth, 
and during the months of that 
memorable summer the choicest 
minds of the old and new worlds 
met in the friendly discussion of 
the great, burring questions o 
art, science, and religion. Thes« 
are facts that were so fully and 
eloquentiy recognized and de 
clared at the time that it is a 
mere repetition of a well known 
truth to insist upon them vow 
But apart from—or rather 
over and above—the unseen but 
none the less potent benefits 
which the great event left in its 
train, there stands to-day, at the 
northern end of Jacksen Park, 
a magnificent memorial of the 


-BUILT 1832. exhibition, which is a conerete 


evidence of the beauty and mag 
nificence of its buildings and the unrivaled excellence 
of the exhibits which they contained, We refer to the 
classic structure known during the exposition as the 
Fine Arts building, but now bearing the name of the 
Field Columbian Museum. 

The auctioneer’s hammer and the great conflagration 
at the close of the fair swept away from the broad area 
of Jackson Park practically every building of note, 
leaving, as was fitting, the most substantial and archi 
'tecturally the most choice of them all to stand as a 

permanent and ade 
quate tmenoral to 
the grandeur which 
onee spread out be 
fore its noble facade 

There is an impres 
sion abroad that the 
creation of a pernia 
nent museum in con- 
nection with the ex 
position was an af 
terthought, begotten 
in the closing hours 
of ‘‘ the Fair.” This 
is quite incorrect, As 
a watter of fact, the 
idea first took shape 
in 1890, when it was 
suggested by Prof 
Putnam, of Cam 
bridge, Mass., in a 
jetter to the Chicago 
Tribune. The idea 
was fostered during 
189i by Direetor 
Goode, of the Na 
tional Museum, and 
by the members of 
the foreign affairs 
eommittee of the ex 
position directory 
To this committee, 
of which President 
Baker was chairman 
the excellence of 
many of the depart 
ments of the muse 
um, especially the 
anthropological and 
transportation de 
partments, is due; 


will be Fig. 2—ROGERS LOCOMOTIVE SANDUSKY 1837—FIELD COLUMBIAN MUSEUM CHICAGO. purchases being 
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made abroad for these departmeats with a view to their 
preservation in a permanent museum, 

The next step was the incorporation of the Colum- 
bian Historical Association, in Washington, early in 
1892, by virtue of whose privilege as a scientific socie- 
ty. of receiving goods free of duty, the articles in the 
valuable collection of the Latin-American department 
were received and cared for. Of this association Pre- 
sident Putnam was president, Prof. Wilson, of the 
Smithsonian Institution, vice-president, and William E. 
Curtis, chief of the Latin-American department, secre- 
tary and treasurer 

The public and vigorous agitation of the idea dates 
from the appearence of a letter by 8. C. Eastman in 
the Tribune, July, 1898, and a series of editorials which 
followed in the Herald. Soon after, on August 11, 1893, 
a committee of three was formed at a meeting of the di- 
rectors of the exposition which issued a call for a meet- 
ing of citizens “to adopt measures in immediate aid of 
the project to establish in Chicago a great museum 
that shall be a fitting memorial of the World’s Colum- 
bian Exposition and a permanent advantage and honor 
A strong committee was formed and the 


to the city.’ 

title of “The Columbian Museum of Chicago” was 
adopted. The finance committee, sxbsequently formed, 
set about the important task of securing the funds for 


of the museum. At first there was but 
little response. and it was not until October 26, 1893, when 
Mr. Marshal! Field made his splendid gift of $1,000,000 
to the rise, that the good work made any suc- 
cessful headway Two days subsequently Mr. George 
M. Pullman subseribed $100,000, and this was followed 
by $100,000 by Mr. Harlow N. Higin- 


the endowment 


enter} 


another gift of 
botham 

Mr. F. J. V. Skiff, the present director of the museum, 
states that, as a result of Mr. Field’s generosity, con- 
fidenee in the assured permanence and success of the 
museum Was renewed, and a liberal spirit was aroused 
d especially among foreign and 
and American corporations and 
and their contributions were in- 


among exhibitors, an 


state COMINISSIONS 
individual exhibitors, 
creased in proportion to the liberality of the endow- 
generous their contributions have been, 
the collections in the museum to-day 
departmental collections that 

ruinous distribution at once 
property of the museum, 
and by the different educational 
institutions discontinued their efforts to secure con- 
tributions in their own behalf and united in work- 
ing forthe museum. As the outcome of a suggestion 
of Mr. A. W. Manning in the local press, that exposition 
stock be donated to the museum, the present amount 
of stock donations approximates $1,500,000 par value 
from over 1,100 stockholders. 

The museum committee on exhibits purchased exten- 
sively during November of the same year, securing, 
among other collections, those from Paraguay, Peru, 
Java, Samoa, and the fHagenbeck collection. At this 
time also the Ward collection of natural history was 
bought for $95,000 ; and about the same time the Ayer 
anthropological collection, valued at $100,000, was pre- 
sented. The transfer of the various exhibits to their 
new and permanent home began on December 7, 1893; 
and it is thas graphically described by Mr. Skiff: 

“And now began the tremendous task of gathering 
the vast amount of inaterial from every part and cor- 
ner and stretch and recess of these vast grounds ; from 
allof the buildings, large and small, from the Midway 
Plaisance and from Wooded Island ; from the Forestry 
building to the Fisheries building. Hundreds and 
hundreds of tons of exhibits, collections and objects of 
every deseribable character were transported to this 
building at which we are assembled. Then the selec- 
arrangement and rearrangement and 
elaboration began. Gradually hall by hall was emp- 
tied, and, as the objects of art left the building, a mass 
of material poured in, heterogeneous and appalling in 
extent. And the beautiful products of the artist’s brush 
and the seulptor’s chisel—ours for only a summer—were 
by what we see in these halls to-day. A 
sequential and systematic exposition of the wonderful 
and instructive things of the world we live in began to 
grow. Through the same door streamed boxes and 
bales from the Transportation, Mining, Forestry, Elee- 
tricity, Manufactures and Liberal Arts, and State build- 
ings, from government buildings and from the Plai- 
objects from the remotest lands and the most 
diversified climes !’ 

The museum was to all intents and purposes installed 
on May 1, 1894, and on May 21 the name was officially 
changed to the “ Field Colambian Museum.” Such in 
brief is the history of the founding of this famous 


ment. How 
is shown by 
The 


, 
had been 


many valuable 
in danger of 
became the unquestioned 


eommon agreement 


tion, alteration 


supplanted 


Seance 


institation. 

Of the building itself no higher praise can be given 
than to say that it was by common consent the archi- 
tectural gem of the almost uniformly excellent build- 
ings of the exposition. It is one of the best, if not the 
very best, examples of Grecian architecture in America, 
and its vast proportions and severe classic beauty won 
for it the ready praise of all visitors to the grounds. 

The main building is rectangular in plan and meas- 
ures about 375 feet by 550 feet, The interior consists 
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of four great courts which lead into a central rotunda 
which is surmounted by a dome of ample proportions. 
To the northeast and northwest of the main building 
are two pavilions, each of which is 125 feet by 200 feet 
in plan, access to these being had through covered 
galleries. The total depth of the building, measured 
trom the southern facade of the main building to the 
north front of the pavilions, is 500 feet, and the total 
width, measured across the pavilions, 1,100 feet. 

It would be quite beyond the limits of the present 
article to speak in lengthy detail of the various collec- 
tions which have found a permanent resting place in 
the museum. There is none that possesses greater 
interest than the collections presented to the museum 
through the Latin-American department of the expo- 
sition. This comprises the historical Columbus exhibit, 
which consists of a series of object lessons illustrative 
of the history and development of America, from the 
birth of Columbus to the present day. Here is also a 
collection of articles which show the civilization of the 
aboriginal races of America prior to the landing of 
Columbus. The historical Columbus exhibit was gath- 
ered mainly through the efforts of specially appointed 
army and navy offic.rs, who worked with great success 
in Spain, Mexico, and the smaller American republics. 
The efforts of Mr. Curtis, who had charge of this depart- 
ment, resulted in a priceless collection of documents 
relating to Columbus which was shown at the exposi- 
tion. These were photographed, and the photographs 
now form part of the museum collection. In this col- 
lection will also be found the rare collection of relies and 
historical paintings and photographs which was shown 
in La Rabida Convent during the exposition. 

The collection presented through the exposition 
departments of agriculture and forestry owes its com- 
pleteness largely to the forethought of Mr. W. I. Bu- 
chanan, chief of the department of agriculture at the 
exposition, who laid his plans for collections long before 
the idea of a museum had been publicly mooted. At 
his solicitation, carefully selected exhibits were pre- 
sented to the museum by Russia, Japan, Mexico, Bra- 
zil, British Guiana, Corea, and many other countries, 
and the United States Department of Agriculture 
responded with a complete collection of tobaccos, fiber 
plants, cotton, and a series of forest trees. In this col- 
lection will also be found a notable contribution from 
the Forestry building. The entire collections of Japan, 
British India, Brazil, and Mexico were turned over to 
the museum complete, and many of the States which 
are notable for their forests added valuable selections 
from their exhibits. 

The museum is indebted very largely to Mr. F. J. V. 
Skiff, the present director of the museum, for the col- 
lections presented through the exposition department 
of wines, mining and metallurgy. 

The department of mines, mining and metallurgy 
found that while an unexcelled showing from various 
localities or of isolated mining and metallurgical in- 
dustries would be made at the exposition, no compre- 
hensive survey would be made unless under the im- 
mediate direction and supervision of the department. 
As a result, five national and technological special col- 
lections were projected. All of these collections having 
been exploited by the use of exposition funds, were at 
the close of the exposition, by vote of the board of 
directors, transferred to the Field Columbian Museum. 
These were : A collection of the mineral combustibles 
of the United States. A collection of the building and 
ornamental stones of the United States. A graded col- 
lection illustrating the metallurgy of the precious and 
base metals. A collection of transparencies. A col- 
lection of the literature pertaining to the subjects of 
mining and metallurgy. 

The exposition department of archeology and eth- 
nology presented a collection which had been gathered 
by special expeditions sent out under the direction of 
Prof. Putnam, whose orignal idea was to use the op- 
portunity offered by the exposition to assemble a vast 
number of anthropological objects representing the 
American peoples. The collection was made with a view 
to its use in a permanent museum, and it comprises 
objects which have been gathered from a field which 
included practically the whole of the new world. 

The geological collections are arranged in two groups. 
Those illustrating geology as a theoretical science are 
grouped in the division of systematic geology ; those 
setting forth its practical bearings, in the division of 
economic geology. The collections of the former class 
occupy eight halls of the museum, those of the latter, 
thirteen. Three halls are devoted to the section of 
paleontology, in which 5,000 specimens are displayed. 
The collection of meteorites is one of the largest in the 
country. The section of systematic mineralogy contains 
5,000 specimens, and the section of lithology contains 
15,000 specimens 1 inch by 3 inches by 4 inches and 400 
larger polished slabs. 

The collections of the division of economic geology 
were obtained through the efforts of the chief of the 
department of mines, mining and metallurgy of the 
World’s Columbian Exposition from exhibits made in 
that exposition. Being designed to illustrate the practi- 
cal bearings of the science of geology, they consist 








chiefly of specimens which show modes of occurrence 
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in nature of the minerals which have economic import- 
ance and the localities where they may be obtained. 
In addition to these, however, are many illustra- 
tions of the processes employed in the extraction and 
treatment of such minerals or ores and of the appli- 
eation of resulting products to human arts and in- 
dustries. While these ultimate products may. seem to 
have little relation to geology, the fact that they are the . 
ends sought by the application of its principles en- 
titles them to a place in the series. Moreover, as de- 
nominators of groups, they furnish the simplest and 
most readily understood basis of classification. 

The botanical collection has been placed in the gal- 
leries of the building, the director having decided that 
they would furnish the best light and most advantage- 
ous position for the treasures which had been so gener- 
ously donated. It includes the Japanese exhibit that 
was shown in the Manufactures building, and also the 
display from the Forestry building. This latter was one 
of the most complete exhibits in the building, and the 
museum is proportionally enriched. Russia, British 
India, the Central American countries, and the United 
States are fully represented, and a complete collection 
of the sylva of this country, both commercial and non- 
commercial, is to be added in time. 

The department of zoology includes all the classes of 
animals except that of birds, and for this material six 
large hails of the museum have been set apart. The 
most interesting and valuable of these groups is that of 
the Celenterata, in which are included 300 species of 
corals. 

Orrithology has found a home mainly in a hall 
which is used asan exhibition room for the mounted 
birds. Here will be found the ‘Cory collection,” of 
West Indian birds, and also the fine ornithological 
library of C. B. Cory. 

Anthropology, covering a wide field in the interests 
of the race and furnishing a vast range of materials 
available for museum purposes, naturally becomes a 
prominent feature inthe young museum. The found- 
ers were fortunate beyond precedent in securing at the 
outset extensive and important collections represent- 
ing many widely separated portions of the world. In 
this department will be found such matter as relates 
to comparative primitive culture, besides such of the 
phenomena of higher culture as have little direct bear- 
ing on the material interests of civilized people. Here 
are the physical and psychical laboratories and collec- 
tions of cranic casts, etc., illustrating the physical char- 
acteristics of man. 

The collections may be classified as to their immedi- 
ate origin under the following heads: First, those ac- 
quired by the department of ethnology of the exposi- 
tion, by collection, purchase and gift and transferred to 
the museum at the close of the Fair ; and, second, those 
acquired by the museum direcily, by collection, pur- 
chase and gift, during the period of twelve months inter- 
vening between its inception and the present date. 
Aside from these resources, the presence of a number of 
loan collections adds to the volume of exhibits. 

The collections in the department of industrial arts 
have been classified and arranged with a view to show- 
ing the more important steps which have led to im- 
provement in handiwork, or progress in the invention 
of those machines and processes which have contri- 
‘uted most to the world’s material development. Under 
this head a section has been set apart to illustrate the 
development of the art of weaving and spinning. Here 
are shown an old loom used in Kentucky during the 
last century and what is probably the first Jacquard 
loom used in America. A loom is shown from Japan, 
together with native Japanese tapestry, and specimens 
of weaving machinery and its product from widely dis- 
tributed parts of the world are gathered in this section 
of the museum. 

Perhaps it is safe to say that there is no historical ex- 
hibit that is more complete, or full of intrinsic interest, 
than the collection presented to the museum through 
the exposition department of transportation exhibits. 
This exhibit was planned to show the gradual develop- 
ment of transportation methods from the earliest re- 
cords down to the present time. The result has been a 
most comprehensive collection, which ranges from a 
light Seythian racing chariot, dug from an Egyptian 
mummy pit, to a perfected type of the American 
eight wheeled locomotive. The most striking feature of 
this collection is the historical railway exhibit, which 
occupies the greater part of the east pavilion. The most 
complete section is the collection of relics, models, photo- 
graphs, drawings, and reproductions collected and pre- 
pared by the Baltimore and Ohio Railroad Company, 
through Major J. G. Pangborn, and by the Pennsyl- 
vania Railroad Company, through Mr. J. Elfreth Wat- 
kins. Major Pangborn was dispatched to England 
with instructions to buy up all the historical data that 
was accessible and purchasable ; and so well did he 
carry out his instructions that there is now installed in 
the Field Columbian Museum a more complete set of 
historical plans, photographs and general data of early 
English locomotives than can be found in any one place 
in England. Our attention was drawn to this curious 
anomaly by Mr. C. E. Suretton in a letter to which we 
made reference in a recent issue. In this collection, for 
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»stance, will be found the working drawings—most of 

om originals—of the early locomotives built by Ed- 
rad Bury, afterward Bury, Curtis & Kennedy, for 
hat is now known as the London and Northwestern 
ilway. It also ineludes either the original working 
awings or copies of the early Great Western Railway 
vines; and any one who is acquainted with early 
glish railway history will appreciate the great value 
this data. 

his very remarkable collection also embraces thirty- 

‘ht full size working reproductions of locomotives 

road and rail covering a period from 1680 to 1848. 

uso ineludes fifteen original locomotives of the type 

bc ilt from 1832 to 1876, 

.nother notable feature in this collection is the elab- 
e series of drawings, showing the development of 
ive power from the earliest to the present time, and 
very handsome display of photographs. 

1.e locomotive models are grouped historically in 
tl various rooms, and are standing upon specimens 
of tue track and roadbed which were contemporaneous 
wil the locomotives they carry. The drawings and 
photographs are grouped upon the walls witha similar 
recard for their historical order. 

\\e present two photographic views of the interior of 
this section of the museum which are characteristic of 
the general excellence of the exhibit. They both rep- 
resent full sized models of the original locomotives and 
the system of track which was in use at the time they 
were built. The engraving also skows a portion of 
the valuable collection of drawings and photographs 
which is disposed upon the walls of the exhibition 
rooms, 

Apart from its interest to the curious and casual 
sightseer, this exhibit has a special value to the histo- 
rian. Whoever may have occasion to write upon the 
too much neglected subject of locomotive history will 
find a rich treasure house of authentic relics in this 
collection. Weare gratified to note that there is evi- 
dence of a widespread and growing interest in the gen- 
eral question of railway and, especially, locomotive his- 
tory, and we think that the present time will be oppor- 
tune to put before our readers a series of articles by 
Mr. H. T. Walker, on the history of the American 
locomotive. ‘lhe first of these articles will appear in the 
next issue of the SCIENTIFIC AMERICAN, and they will 
be continued in the two succeeding issues. They will 
be profusely illustrated with line drawings and photo- 
graphic reproductions of the most famous engines in 
the Field Columbian Museum exhibit, the photographs 
being taken in the halls of the museum by the courtesy 
of tic director, Mr. F. J. V. Skiff, to whom we are in- 
debted for much detailed information regarding the 
history and present standing of the museum, 

The Birthplace of Buddha, 

All students of ancient Indian history, says the 
Pioneer, and all followers of Buddha are indebted to 
the present enlightened government of{ Nepal for the 
discovery of the actual spot of the long-lost birthplace 
of Buddha Sakya-Muni. On representations made by 
the government of India, the Nepalese Prime Minis- 
ter granted permission to the Archzological Surveyor 
of the Northwest Provinces to visit the Nepal Terai 
this winter in order to explore the country for a dis- 
tance ten miles to the northwest of Mauza Nigliva, 
where now stands Konagamna, Buddha’s Nirvana- 
stupa, and Asoka’s monolith recording that fact. 
General Khadga Shamsher, Governor of Palpa, was 
instructed to meet Dr. Fahrer at Nigliva and to receive 
suggestions from him regarding the contemplated 
excavations among the ruins at this spot. 

By a lucky chance, the meeting could not take place 
at Nigliva, but came about instead about fifteen miles 
to the northeast at Mauza Paderiya, near the tahsil 
of Bhagwanpur in the zillah of Butaul, close to the 
general’s camp. Here, near the debris of several 
ruined stupas, stood one of Asoka’s monoliths, rising 
about ten feet above the level of the surrounding ruins 
and covered with several pilgrims’ records, of which 
one belongs to about the ninth century. The archeolo- 
gist’s attention was at once caught by this, and the 
pillar was unearthed to the depth of another fourteen 
feet, when a well-preserved inscription of the great 
Emperor Peyaddassi or Asoka was found about three 
feet below the former level of the ruins. In this in- 
scription Asoka states that, after having been anointed 
twenty years (about B. C. 239), he came himself to the 
garden of Lumbini, worshiped, and erected several 
‘tupas and this column on the very spot where Lord 
Buddha was born, in order to commemorate this happy 
event for future generations, 

About eighteen miles northwest of this column lie 
vast ruins of stupas, monasteries, and palaces covered 
with forest and stretching ina straight line of about 
five miles from the village of Amouli to Tilaura Kot 
on the Banganga River, the cireumference being about 
seven iniles. This is the ancient site of Kapilavastu, 
the capital of Suddhodana, Buddha's father. The 
whole place is as dreary and desolate as when seen by 
Fa-Hian and Hiuen Tsiang in the fourth and sixth 
centuries A.D. The Nepalese durbar had permitted 
a thorough excavation of these vast ruins during this 
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winter, but as the famine is worse in the Nepal Terai 
than in the adjoining British districts, General Khadga 
Shamsher thought it wiser and safer not to collect a 
great number of workmen on one spot for several 
months, and has promised to have the excavations 
carried out by his sappers and miners next winter. 
We may confidently expect great results from this 
exploration, as undoubtedly pre-Asoka inscriptions 
w.ll be turned up on the spot. 
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A VELOCIPEDE SHOWER BATH. 

At the recent cycle show in Paris, a prominent Eng- 
lish bicycle manufacturer presented a novelty called a 
‘** Vélo-Douche,” which is an eminently practical device 
for combining exercise and the morning ablutions. 
Many wheelmen have doubtless often desired to ob- 
tain a shower bath after violent exercising on the wheel, 
so as toobtain the sedative effect of the brisk reaction. 

Many bicycle and athletic clubs are provided with 
every facility for obtaining this end, but such means 
are not always at the disposal of the rider, especially in 
the country. 

The device which we illustrate is really a combination 
of the home exerciser and shower bath, and it enables 
the rider to obtain any amount of exercise desired with 
or without the bath. The machine consists of a shal- 
low tub to which is secured a framework carrying a 
bicycle saddle, a handle bar, pedals, sprocket wheels 
and chain. The resemblances to the bicycle go no 
further. The small sprocket wheel which is driven 
from the large sprocket on the main shaft by the me- 
dium of a chain is secured to a small rotary pump which 
is fastened at the rear of the frame. The suction pipe 








A VELOCIPEDE SHOWER BATH. 


of the pump ends near the bottom of the tub and the 
discharge pipe is curved as shown in the engraving 
and ends in the sprinkler arrangement conunon to all 
shower baths. A cock half way up the discharge pipe 
permnits of the water being turned on to the sprinkler 
or through the hose and nozzle, depending on whether 
a bath is desired or not. 

It is, of course, perfectly possible to obtain the exer- 
cise without getting wet, the pump furnishing the re- 
sistance necessary for the exercise and the water 
which is pumped being discharged by means of the 
rubber tube and nozzle. When the rider has exercised 
sufficiently, he can reach backward and turn the cock 
so as to let the water pass upward and out of the 
sprinkler. ‘The harder he pedals, the larger the stream. 

It is possible to direct a stream of water on any part 
of the body by means of the nozzle connected with the 
rubber tube. The tub can be divided into two com- 
partments, one containing hot water and the other 
cold water, and the cold and hot douche may then be 
used at will. The device could be made to set in any 
ordinary bath tub. It would seem that the “ Vélo- 
Douche ” has a future for use in the cycle clubs, riding 
academies, sanitariums and in the army. 

0 

THE price of a regular full weight motor carriage in 
France is $1,000. Bollée’s light carriages sell for $500 
and the motor tricycles made by Dion & Bouton cost 
$320 each. These prices are considered too high in 
France. Another obstacle to the development of the 
motor carriage industry is the threatened collection by 
some French towns of an “octroi” or local duty on the 
kerosene or the like carried by all motor carriages 
entering the city limits —Revue Geographique Inter- 





nationale. 
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Archeological News, 

A mosaic map of Palestine thirty feet long by fifteen 
broad has been discovered at a village between Salt and 
Kerak, east of the Jordan. The pavement is believed 
to belong to the fifth century after Christ. 

A bronze figure just discovered in the Amsterdam 
Museum is believed by the director to be by Michel- 
angelo. It represents King David dancing naked 
before the ark. Such attributions in Michelangelo's 
case should be received with extreme caution. 

From Greece comes the news of the discovery on the 
island of Salamis of stones inscribed with epitaphs com- 
posed hy the celebrated poet Simonides for the tomb of 
the Corinthians who lost their lives in the great battle of 
Salamis. With the assistance of the indications con- 
tained in the epitaph, a diligent search is now being 
pursued for the discovery of the tombs of the Corin- 
thians who played a leading part in that historic 
contest. 

Excavations at Athens.—After long delay, owing to 
the difficulty of buying land in this thickly populated 
part of the city, Dr. Dirpfeld has resumed his excava 
tions near the Theseion, says The Builder. Another 
house in the Poseidon Street has been bought and 
pulled down, and beneath it the south wall of the 
building he conjectures to be the Stoa Basileios has 
been laid bare. This building is now seen to consist of 
a hall nearly square in shape, nine meters in breadth 
Its east side has a portico, and from the dowel marks 
in the stylobate of this portico it is clear that it had six 
columns. The plan is obviously such as we are accus- 
tomed to associate with a small temple, but agaiust 
this view and in favor of the Stoa Basileios identifica 
tion are two main arguments. First, the square-shaped 
hall has in its north wall a small door, a thing unpre- 
cedented so far in a Greek temple, and secondly, though 
this argument is, of course, less strong, topographical 
considerations are against it. Dr. Dérpfeld himself 
still clings to the view that the building is the Stoa. 
The masonry points to the end of the sixth or begin 
ning of the fifth century, and for this daie the size of 
the building is adequate for the official seat of the 
Archon Basileus. Further, there is a basis set against 
the back wall that would serve well as the foundation 
of the altar, which must have stood in the Stoa. South 
of the building a broad stairway leads up to the The 
seion. We hope some more decisive evidence ma 
come to light, as the identification is of great topo 
graphical importance. 
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How Tomatoes are Preserved in Italy. 


In every house and cottage the preserving of toma 
toes is carried on. Terraces, balconies, and even the 
flat roofs of the houses are half covered with piates 
containing the deep-red substance. After gathering, 
the tomatoes intended for perserving are spread out 
for some hours in the sun till the skin has somewhat 
shrunk. They are then passed through a sieve so 
that they may be freed both from seeds and skins. 
As they contain alarge proportion of water, the sub- 
stance which has been passed through the sieve must 
be hung in bags, from which the water exudes, and 
soon a pool of dirty-looking water is formed beneath 
each bag. Strange to say, itisinno way tinged with 
red. The mixture which remains ini the bags has 
the consistency of a very thick paste. It is then salted, 
the proportion being a little less than an ounce of 
salt to a pound of preserve. The process now requires 
that it should be spread on flat plates, exposed to the 
sun, and stirred from time to time with a wooden 
spoon, so that the upper part may not form a crust, 
while underneath it remains soft. It is a picturesque 
sight when the women are to be seen flitting about 
on their roofs and terraces, attending to their deep- 
red preserve, their colored handkerchiefs flung on their 
heads to screen them from the rays of the burning 
sun when it is at its fiercest. In the evening the 
contents of the various plates are taken in and stirred 
up together, for if moistened by the night dew the 
whole would be spoiled. After being exposed to the 
sun for seven or eight days, the same process being 
repeated each day, the preserve is finished and placed 
in jars for winter use. 

Though it is used by all classes of persons, it is more 
necessary to the poor than to the rich, for the latter 
can make use of the fresh tomatoes preserved in tins. 
Tomatoes may be tinned whole, as we know from 
those usually imported into England from America. 
But in Italy the fruit is usually passed through a 
sieve, the pulp being then placed in tins, which are 
immediately soldered down, and then put in boiling 
water for five minutes. The original flavor is thus 
retained. The cost of a small tinis haif a franc. So 
it is, asarule, beyond the means ef the poor. The 
price of the preserve is seldom more than sixteen cents 
a pound, and a little of it goes very far; but those 
who are thrifty take care to make it for themselves, 
the cost then being absolutely insignficant. It is 
chiefly used by them for flavoring their macaroni in 
the winter; in fact, there are very few dishes which 
are not improved by alittle tomato preserve, and it 
finds favor in all classes. —Chambers'’s Journal. 
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RECENTLY PATENTED INVENTIONS. 
Kagineering. 


SriamM Borter FurNAck.—William C. 
Douthett, Pitteburg, Pa. The grate bar of this furnace 
ie compoeed of a main eection having in its top alternat- 
ing heads and spaces and agitating sections provided with 
blocks operating in the epaces, and having lateral shoal- 
ders by which to engage the mam 
lownward movement of the blocks. The grate bars are 
supported by ehafts which form parts of rockers, and 
by rocking the shafts in one directson the blocks of one 
evetion of the bare are tilted upward, while by 
rocking the shafts in the other direction the blocks of 


gral 


the other sectiup are tilted upward 


MovaBLEe Dam, etc.—William L. Mar- 
shall, Chicago. I. This invention relates to dame or 
sluiceway gates of the bear trap type, and provides a con- 
struction whereby cliding friction is avoided, all trouble 
m drift is obviated, and the greatest possible height of 

f leaves may be obtained, the 


started from rest with 


fre 
dam in proportion to width o 
and being 

The invention consists in ex- 


dam easily closing flat, 
the least bead of water 
tending the leaf that is « 
more than one-half of its width above 


of the two leaves, to 


half or slightly 
and beyond the line of attachment 
increase the height or lift of the 
width of has samme Ome the 
The two leaves are connected 


arwi ai the reduce volume 


of the hydraulic chamber 


at or just above the center of pressure upon the ex 
temled jeaf 
Writ Pompina PowsrR.—George W. 


Grimes, Bluffton. Ind. An improvement has been de- 
thie inventor in power devices for operating 
lines for either water or of) wells in great 


central station, the improvement insur- 


viewed by 
pamp rods or 


numbers from a 


ing uniform motion and great efficiency in the use 
of power. A post extends upward from a bedplate 
and a sleeve rotating on the poset has an annular 
fange at ite lower end with a groove registering with a | 


groove in the bed plate, there 
th 


of the 


grooves and a drive whee! secured to the lower end 
A ring plate is mounted on the drive 
» ite axis, there being a pump line plate | 


plate | 


alee ve 
eccentric t 


ring 


wheel 
and anti-friction rollers carried by the 


of the ring. 


om Une 


amd bearing against the periphers 





Baltiway Appliances, 


GUARD FOR SIGNAL HANDLES. —George 
M. French, Mattoon, Il. To prevent the improper hand- 
ling of train order or biock signals, from the 
forgetfulness of telegraph tore and others, this in 
has devised a guard for pivotal attachment to the 
eigna! operating handle, the guard being provided with 
epure which may be used ae a file to orders and 
When in safety position the guard will not in- 
f the signal, bat when in dan- 
from grasping the 
handle, and «o calle hie attention tc *he fact that it must 
not be moved, the train orders veing brought im- 
the operator when he attempts to ope- 


neglect or | 
(ype rr 


vyentor 


receive 
papers 
terfere with the working o 
ger position it prevent the operator 
, ete.. 
mediately before 
rate the «iygnal 





Electrical. 


BicycLe Lieut.—David W. Stinson, 
St. Loula, Mo. A strong and efficient light is provided 
by thie invention, the electricity therefor being gener- 
ated by the motion of the wheel, while a governor ope- 
rates (© maintain a stealy and oniform power for the 
lamp. ‘The lamp and generator ere preferably held in a 
casing removably attached to the steering fork. A fric- 


section and limit the | 


ffective in forming the dam one. | 


dam relative to the | 


being aati-friction balls in | 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters Coke’ a ~ h 
or no attention will be paid thereto. This is for our 
information and not for publication. c . . 
References to former articles or answers Conveyor lubricating device, J. M. Dodge. 
give date of paper and page or nambe or Rt A, Cooler. See 
| Inquiries not answ reasonable time 


‘garettes, aimpbel of and apparatus for making, 


brake. 





oe repeated ; correspondents will bear in mind = Cotten thinn machine, hetridge 
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(7148) L. J G. asks: 1 “Could a storage 
hattery be made from some small tumblers with lead 
plates? A. A storage battery could be made as described. 

| It would be rather emall for advantageous results. 2. 
Are the separate cells connected the same as a number of 
dry batteries? They are to be charged by eight bichro- 








(7144) E. J. B. asks for a recipe for mix- 
ing coal tar, and applying it as a roof paint, also if it 
can be shaded by minerals and how, A. Coal tar for 





tion wheel engages the forward wheel of the bicycle, and 
a friction disk on a vertical shaft engages the side of the 
friction wheel, this friction disk being raised and low 
ered, as the of the wheel is greater or leas, by 
means of a govetnor consisting of toggle joints separated 

aspring. The vertical shaft rotates the armature 
withiu segmental geld apeed 
the friction disk te move in toward the axis of the fric 
tion wheel, while with lower speeds it approaches its 
periphery, thas maintaining the generation of a substan. 
tially uniform current. 


speed 


pieces, a high 


causing | 


roof or fence painting can be mixed with any common dry 
mineral paints, such as chrome yellow, oxide of iron or 
Princes’ metallic paint and thianed with naphtha or tar- 
pentine to allow of using a brush. The colors cannot be 
made bright, but will be of dark beff or brownish red, 


(7145) A. W. asks how it would do to 
make the field magnet for the simple electric motor all in |" 
one piece of wrought iron 244 inches in width by ¥, inch 


egia ne e Stopper ox 
Ere Ly for applying Plastic coverings 
Fabric. Reo Woven dnbete. A teen nee eeereseees 
Fanning mill. J. 8. Constant. 


| 


| thick, and also could the armature core be made of an poner pect \ 3 adenmeebe: pebsonnomrenats 
iron ring instead of the winding of the wire; would this pones, J. R. Newlin..........+.«+++» 


give entire satisfaction? A. You can make the field as 





















mate of potassiam batteries, A. Connect in series for | Drill 

charging. For use connect according to work they have ae IT UM 

todo, 8. What candle power are these batteries sup- e farnace,| Hadaway, Jr. . Ty ae 
posed to give? Each one contains 2 carbons and 1 zinc. Soctric heater, G. Hi. Whittingame 579,459 
A. You may allow about one candle power for a quart 7; STE nedbsocnhemtnhasesen os <oece napehens a 
bicinsteste ool Electrical transformer, F. H.Jeannin...-:.)..°.-*" 

| ° operated signal or semap! 


Nors..-Copies of any of the above patents will be : 
furnished by Mena & Oo. for 10 cents each. Please | Yu specify, but the armature core should be of wire; by pee % 
send name of the patencee, tite of invention, and date | 2 means of solid iron. A solid core will be the seat of | Filter, water: J H. Brady 
of this paper. Foucault currents and will be a source of waste of power, | F aie an yor xi dis. : 
Flooring, W. McPherson............+.-00+« . 
omer pot, H. wr ws Macegececes* ° 
a pressure brak . tehen... - 
NEW BOOKS, ETC. INDEX OF INVENTIONS Fluid pressure regulator, ©: C. Wright... -2....-.. 
STEAM AND Hor WaTeR Fitrer’s Text For which Letters Patent of the ee, osname 
Book. By Thomas E. MeNeill. Folding machine. A. G. =e snaasodenitined 
New Jor; David Williams. Pp. United States were Granted Storm an and sereen frame. i 
0. Price 81. rnace. rnace. Electric furnace. 
. i MARCH 23, 1897, Furnace bogh plate. M. Peters 
A book which contains the eubetance of a course of een plate, E. M. Peters...............+... 
jectares delivered at the New York Trade School to AND BACH BEARING THAT DATE, Game board, lawn, floor, or Cotte, A. Vick. aenesene 
Gas burner and means for admitting gas 


young workmen, or those who are fitting themselves to 
be such, in this special 
exceedingly plain in ite description, and thorough ip its 
attention \o detaiis——a character whicn is fuily borne out 
in this little text book The contents are arranged in 
the form of question and anewer, and the book has na- 
merous illustrations. Any young plumber, desiring to 
take up thie line of work, cannot do better than make 
hionwelf master of the information here so concisely and | 
fully presented. 


The American Fduaeator. 
four large quarto volumes, 


a work in 
of publication, 
amd announced to be completed about June 1, by the Syn 
dicate Publishing Company, of Philadelphia, whose an- 
yincemeut will be found on another page 


ie in course 


» bea work of great merit, bringing down facts and 
figures t March 15 of this year. Although designed as 
a general encyclopedia of enteaseal knowledge, it will 
vive particulir attention to the newest subjecta, treating | 
fuliy of the recently threatening bubonic plague ; giving 
pi.os and (ectaile of the proposed new Hudson River Sus 
pension Bridge, at New York ; seronautics gnd balloon 
voyages ; battle ships and cruisers; agricultural chem- 
latry, bacteriology, etc. ; the latest electrical experiments, 
monetary theories, inventions and discoveries, etc. 
The work wf! also he an ap-todate biographical dic 
tlonery and gazetteer of the world 


new 





lepartment of labor, ought to be | 


It promises | 


Expecial induce- 
mente are offered t those ordering the work in advance. 






































| See note at end of list about copies of these patents.) SSENOy de Eh ne coccnncounnseoncccessnasteen 
Gas engine, L. Bemier. ...........6.....c-ceeeeseaeess 
Gas, manufacture of carbureted air, J. Van Nor- 
Advertising medium, J. 0. Blackburn............. 579,253 BBO. cc cgncagogancccdoccédecccsbock soneneséccdected 
Alarm. See High or low water alarm. Gas mixer, L. J. Rice........... 579,408 
Alloy, antifriction, W. H. Kemler.. Gas motor, E. W. Blum 579,554 
Amalgamator, electrical, W. Wright 579, ate. 
Annunciator, electric sunshine, L. Hunt . Gear wheel and driving chain, A. Kotin... 579,237 
| Antl-interfering device, T. Henneberry 579. n r. Steam 
Artillery carriage, field, W. H. & L. i Drigas.... 579,21 | Glass polishing ~~ A. D, Busam.. 
| Ashes, ete., acle for, R. Fra’ . 570,28 | Governor, m: BD. WIRED. « caccccaseesse 579,204 
Bag, H. Biacho ...» 579,13 | Grinding spherical or Sher curved surfaces, ma 
as tub basin attachment, A. McOwen.....__. 579, 167 chine for, R. Con (setasne) i138, 1154 
| Bath tub basin 4 bowl attachment, A. MeOwen 579,166 | Grinding wheel, G. E. Van 579,414 
Bath tub mat, T. R. Coe. nccdahuboubabe 579,522 | Gun, recoil operated, 579,401 
Battery zine, \deattin F. A. Lane..... ; 579.273 | Guns, safety locking device for lever, Cc. John- 
| Bearing, roller, R. W. Hent aense cist .. 2 BBin ce sé cccnsccocsanogha saan cubeetee<ccesbdbenianes 579.436 
Bed, folding, M. L. Collins . 579,435 | Hack or scraper, W. P. Wylly.. - FO27 
| Bed, metallic couch, P. H. Melion.................. 579.42 | Hammer, drop, B. H. Whitlock. .. 59,356 
Bed or cot, » ring, i. 8 <i J. L. Goals . 59.22 Harrow, ee eal 579,191 
Bevel ange. F h 9.143 | Harrow. disk, J. M. W. Long. . 5,487 
Bicycle Oy twee 579,125 arvester swather, L. Fritts -. 7942 
Bicycle lock, C. EB. Rambo... |||... 579, at brima, a for. curling, T. C. Search. . .. F958 
Bicycle lock and coaster, C. W. Hudson.. 579,599 Hat Sweat band, U. G. Tes. ......... --. eseseeeeves 579,304 
Bicycle luggage carrier, J.T. Long................. 57.49 | Heater. See ite b 
Bicycle pedal, J. A. Goebler.. 579,479 | High or low water alarm, J. N. Brownlee 
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c “hemical preparations, C, MN Gihs chielecschecknas 728 
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Size 4 in. to Bin. Price $2.80 to $8. For book on the level 

©. F. RICHARDSON & SON, 

Pr. ©. Box 977, ATHOL, MASS., U.8, 4. 


AMERICAN UNDERWRITER =e) 
WATER RELIEF VALVE, 


For use on Pumpe-—either 
Steam, Rotary or Mlanger. 
AMERICAN CYLINDER 
RELIEF VALVES. 
St” Send for Catalogue A, 
AMERICAN STEAM GAUGE CO., 
34, 36 «& as « hardou St., Bosten, Mass. 


THE OBER LATHES 


for Turning Axe, Adze, Pick, 
econ Hatchet, Hammer, Au- 
ser, File, Knife and Chisel Han- 
dies, W bifietrees, Yokes, Spokes, 
Poreh Spindles, Stair Balusters, 
Table and Chair Legs and other 

irregular work. 
S23" Send for Circular A. 


Chagria Fails, 0., 


GAS OR YAPOR ENGINES 














Patented 


The Ober Lathe Ce. 


U.S.A. 





, and 44 H. P 

For Row Boats or Stationary Work. 

No Fire. Absolutely Safe 

High Grade and Low Prices 
% H.P. Pumping Outfits. 

All sizee Stationary up to % h.t 
SR” Send stamps for descriptive 
matter and prices 

PIERCE ENGINE CO., 17 WN. 17th St., RACINE, WIS. 
THE COPYING PAD.-HOW TO MAKE 
and how to use: with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by whieh the copies are made, bow to apply the written 
letter te ‘he pad. how to take of copies of the letter. 
Contained tn SCIENTIFIC AMERICAN SUPPLEMENT, No, 
43%. Price cents. For sale at this office and by al! 


newsdealers in all parts of the country. 


“WOLVERINE” GAS 18° GASOLINE, 
ENGINE STAT ONARY | 


+ and ARINE 
The “ Wolverime ” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
eine for ite power. Requires no 
licensed engineer Abao- 
ately safe. Manufact'd by 
wouves es MOTOR WORKS 

on Btree 


CRAND RAPIDS. MicH. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one casting 
Occoapte: lees space and weighs 
less for lis power (han any engine 
made. (an be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire 
No heat. No emoke. Noli- 
consed engineer required 

5” Send for catalogue. 
SINTZ GAS ENGINE CO 

Uraod Rapids, 















Mich., U.S. A. 
SCIENTIFI AMERICAN SUPPLE- 
MENT. Any desired beck number of the Sc; ENTIFIC 
AMERICAN SUPPLEMENT cap be bad a: this office for 
i) cents. Aiso to be had of newsdeniers ir al) parts of 
the 


couantre | 


 DYNAMOS 


FOR ELECTRIC LIGHTING. 






Special low prices to boom 
business. 
B light We Pp 116 volt dynamo 
ue 1 
Taher sizes, up to 75 lighta, He. p 


High grace machines. Satisfaction 
graranteed§ Electric motors 4 to 
+ > any voltage. Sto e bat- 





| 





Che Yankee Dollar Watch 


Absolutely guaranteed for one year same as a Hundred Dollar Watch. 


Just the watch for ro Vache use—Hunting, 
Camping, Fishing, Y ene ee Bicyeli 
and for every -— 

watch can be put 


DESCRIPTION : 


Furnisbed in 
two styles of 
dials, Roman and 
Arabic; and two 
styles of finish 
he and nickel. 
Patented winding arrangement, with polished 
spring encased in a barrei, thus giving main- 
taining power. Second hand, patert esca 
ment, 240 beats per minute, short wind. ne 
movement is covered with a cap, which, screw- 
ed fast toacoliar, boids it in position, strength- 
ens the case and makes it practically dust-proof Weight, complete, only #% ounces. 


“a READ OUR ABSOLUTE GUARANTEE. “@ 
aay ARANTS 


MADE IN AMERICA BY AMERICANS. 
od 


PRICE, $1.00 EACH, PREPAID. 
\ ee SE 


Your money back if you are not satisfied. 
iS eT Ana STARE Large catalogue of interesting specialties free for the asking. 
t , 


ROBERT H. INGERSOLL & BRO., 


** Watchmakers to the American People.”’ 65 Cortlandt St., Dept. 147, N.Y. 


























FROM GASOLINE : ? 


POWER "! 


It’s Very Economical. 
Simple, Safe, and Keli- 
able, ard Weber Gcsoline 
Engines require no enginerr. 
His salary goes in your pocket. 


—— GAS & GASOLINE & 
ENGINE CO. 


WILLIAMS BROTHERS, 
ITHACA, N.Y. 
MOUNTED OF ON SILLS, FOR 


POWER 
SEND FOR CATALOGUE 
WILUAMS BROS. 


That Are Good--Not ‘‘Cheap Things” 

The difference in cost is little. We guarantee our appa- 

ratus and guarantee our customers against loss by patent 

suits. Our guarantee and instruments are Both Geod 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 


Laroest Manufacturers 
exclusively én the Unit 





Kansas 








402 Southwest Bou leva rd, 


This - wie, Senn, _ Horse 
mWe over 


WE BS TEA %e anent te power 


GAS ENGINE 


for *150. less 10: discount for cash. 
Built on intere eabie plan. Built 
of best material. ade in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight : pounds. 
Made pe. Gas or Gasoline. 
GR” Write for Special Catalogue. 
WEBSTER M’F’G CO.., 
74 West lith Street, CHICAGO. 


POWER? POWER? POWER! 


Fifty per cent. increase at no additional expense. 
victor vanes eneiae. 


Steam ne v — ad 


Row and Sail Boats. 
Send for outeioase, Specify 
one wanted 
THOS. KANE & GO. 
64-66 W pb Wabash av., Chicago. 


El, RCT RO MOTOR. SIMPLE HOW TO 
maxe. ByG M. Hopkins.—Description of a small electro 
motor devieed and constructed witn a view to assisting 
amateurs to make a motor wnich might be driven with 


Telep! 
States. 





















TRADE MARKS, 
DESICNS, 
COPYRICHTS &c. 


Anyone sending a sketch and Gaseptetion mew 
quickly ascertain, free, whether an invention 


advaniage by @ current derived from a >attery, and probably patentable. Communications 

which would have sutiicien: power to operate a foot —— Catt avenes Ine qecmming paeuss 
lathe or any machine requiring not over one man power. Patents tak * ave a Was ray —, 
With Ul Sgures,_ Contained in SCIENTIFIC AMEKICAN special inthe unp recei 
SUPPLAM:NT. No. G41. Wrice 10 cents. To de bad at oe in 

this omce and from ali pewsdealers. SCIENTIFIC AMERICAN, | 








Ay rated, largest circulati 

BL saenaise te Journal, Weekly Terme Rl 9 Fears ri 
Hoan ON PATENTS at lw 

MUNN & CO. 

361 Broadway. New York. 











HOUTS AUTOMATIC TELEPHONE SWITCHES 
Some of me ad tages: Ist. It is strictly 


automatic. does aw: 
with the “ ama S switchbeeca. 3d. Con | are 


nection between subscribers is direct and 
instantaneous. 4th. No central office a 


The Van Norman e e 
Universal Bench Lathe. 


A Lathe, Milling Machine, rator to hear, ey. or interrupt conv: 
Screw Cutter and Universal tions. Sth. ‘orm and uninterrupted 
Grinder in one tool. The service at al) hours of day or night. 
best too! made for all kinds tc?" This appliance is sold ou bt or 
Ww a wai OTT o.. pa at option of customer, fully 
altham ate uaranteed. 
SPRINGFIELD, MASS. tt Send for illustrated ci A.to 





Houts Aut tic Telepho Swlien bh 
outs omatic ele n w + 
Ce., Parker, soe. Dakota, C. S.A 4 


SCREW-CUTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 


The best die head on the market. Ggme 06. 
vantages over “others,” wiz. : 


GR” Sena for ¢ rat alogue 


Krueger's Automatic Self-Register- 
ing Lumber Measure 


Saves Time and Mental Wear 








They 
and Tear. Avoids costly mis- smaller, stronger, more compact, have no 
takes measuring lumber. Be- levers to spring, cannot be clogged by 
ing exact, it prevents contro- chips, are always re and the prices 
versies over invoices between are right. me § br desevigtioe 
buyer and seller. Does away lar “8S A.” Our die are furnished 
with all slow methods. Easy to No. 1? in sizes suitable for threads from 
anderstand and 9 ate ne 0. 17 wire gauge to 6 inches diameter 


trial convinces © 








THE JOHNSTOWN SPECIALTY CO., Johnstown, Pa.| xunornax nouers. | GAS CUR! WILL & CO, Landon, 
ACETYLENE APPARATUS.—ACETY- Nine Cents Per Pound 


ene number of the SCIENTIFIC AMERICAN SUPPLE 
MENT, describing, with fuli illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and smal! scale. 
lhe gas as made for and used by the microscopist and 
student; ite use in the magic lantern. The new French 
table lamp making ite own acetylene. Contained in 
SCIENTIFIC AMEKICAN SUPPLEMENT, No. 1057. 
Price W cents. To be had at office. 


“MOON” AUTOMATIC GREASE QuP 


It has beveled leather washer which insures 
ny £, tight joint and smeeth Bo 
can be —. . Ee adjust! 
te : hamb n ae mt on top ot & of cup. The feed 
e on 
8 regulated b These excel 
Sanat are leaders of of ¢ others. 
If you are interested, talk to us. 


AMERICAN INJECTOR CO. 
331 pear ct Street, W., Detroit. Mich. 


‘KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. es ra hay 
The Compan Y decir 


14 4 Danition t to ft 
a4 They pany i to applicants wishi ish eemealben mchea 
serman ( side of the important rai 


A A god a quatiey for 


Linen 
P free. se IFFITH, 
ape Holvone wget aad 8. A. 


DORMAN’S 
VULGANIZERS 


are used ail over the world, 
Exclusive Manufacturers of Seam Ma- 





r all 
Die Sink of all nine 
ee Ee Sena nd Ratabl 
THE J. >. W. DOORMAN CO, 
121 E. Fayette st., Baltimore, Md., U.S. A. 











of the Water 


eaters ots 








tertes forall purposes. Roth Bros. 
& Co. 1-54 Market 5t.. Chicago, Ii 





if Badish) othe Swine the vicinity of 
further information please address The Manager, 
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Architecture 












gerous Naphbtha 
or Gasoline ased. 


vibration. 
2 Send Ten Cents in Stamps for 189 Catalogue. 
Marine Vapor Engine Co.., ft. Jersey Av., Jersey City, N.J. 


ABSOLUTELY SAFE 








Tru sar ity. "So. Naser ost. wae Mich. 


Boats, Skiffs, Canoes, Launches 


thistle. “Gymnaet tinadtle, and 
Boating Kupplies. on 


es parean Slower —- 14 other 
Catalogue on application. 

we | ALWAYS ON HAND, 

WM. WOOD, 15 West 125th =t., New York. 











HEAT, 
VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICH. SEND FOR CATALOGUE. 


MONITOR 
ACETYLENE GAS AND CARBIDE OF 


Calciam.—All about the new illuminant, its qualities, 
chemistry. pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articies, ziving in complete form the particulars of 
this subject. Apparatus for making the 1 a Contained 
in SCIENTIFIC AMERICAN SUPPLEME 99s 
. AL 1912, 1014, 1015, Sais. 1022. 
0 163s, The —_ recent apparatus of sim- 
ple and 5 a daborate © 


Goceribes Bae a ~1 
ins ial acetylene Supplement No 
Den this office and 


. rice |} 
cents each. To be had at from all news- 
dealers. 











Pee 








Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS’ MATERIALS. 
78 Reade Street, New York, N. Y. 
Manufactory Established 1761. 


HARDTMUTH" Ss , Snawins 











PENCILS 
aa | Pas) Ae $ i: T1000 y”’ . 
tte the world, "very arenitect, dravghts in PENCILS 


should ome an « 3, 0h-1-110 or 
my er. os Ot aale by all Sta- 

Sample free 
ea epeetane, 


ponte 
tionere, and and Artiets’ Mat 


PAVOK, co RUML x 
T2t West m Street, 


X Ray App v. Apparatus Street, N 


Send for description of our new 


No. 4 Foot wie 


Useful to the Bicycle Repairer. 
W. W. OLIVER, 
1480 Niagara Street, Buffalo, W. Y. 


s ROTARY ENGINES. 


The various efforts that have been made by invent- 
ors during several generations to overcome the de- 
fects of this form of motor will be discussed in a 
series of articles now being published in the 


Scientific American Supplement, 


beginning with the issue of April 34, and extending 
over a period of three weeks. These articles give 
the history and development of the Rotary Engine 
from the year 1588 to the present day. The engrav- 
ings which accompany the article have been pre- 
pared from works on the subject of Rotary En- 
gives and from patent drawings of recent inven- 
tions, many of them showing devices of the greatest 
ingenuity and interest. Copies 10 cents each. 


MUNN & CO., Publishers, 
361 Broadway, New York City. 
SUPPLEMENT, 95.00 a year. 


Combined rates, with 
SCIENTIFIC AMERICAN #4, 
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om « «Reform Saddle 


Built to 
Sit on, 
Not to 
Straddle 
ze Ss 
afford the rider @ natural support and over. 


7 
ndorsed by eminent physicians. A 
ott mal riders. Write for catalogue and be convinced. 
yur d cannot su supply you, write the 











cler Saddie Co., 191 Larned St. (E), Detroit, Mich. 


CLES 










«leat, SPO et TT eed anyabereC.0.0. with 
t P anyw r 
ere — No money in advance. Buy a3 
naa save agents’ 
La (in 7 1). 


Cash Buyers Union, 162 W. Van Buren St. B.131Chicago 


What is the first part of a Bicycle 
to look dull and old? Why, 
the Spokes, of course. 


Aluminum Lacquer 


makes them ht. % cents will 
bring you enough for one machine. 


THE COLOPHITE MFC. CO. 
97 Edgewood Ave., New Haven, Conn. 


THE BICYCLE: ITS INFLUENCE IN 
Hiealth and Disease.—By G. M. Hammond, M.D. A val- 
1avie and interesting paper in which the subject = ex- 
nanetively treated from the following standpoin 1 
r ne use of the eyele by persons in heaith, 2. The =e of 
the evcie by persons di Contained in SCIENTIFIC 

went AN SUPPLEMENT, No. 1002. 10 cents. 
To be had at this office and from all 


IMPERIAL BALL BEARING AXLE 
97 7 PATTERN 


S,000 sets in use. 
by the leading 

















Reduces 7% per 

One borse can do the work of two. Mechanicaily 
Can be put on old or new w 
Uustrated Catalogue and Testimo 

nials, which we send rial Ball 


free on application. im 
Bearing Axle Dept., 184-190 Lake Street, Chicago, Ill. 
BALL BEARING AXLES AND RUB- 


ber Tires —A paper read before the Carriage pptiaore’ 
Nat onal Convention, Philadelphia, October, 18H. show- 
ing the adv antage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
92. Price cents. To be had at this office and from 
all newedeasnlera, 


cent. 
perfect. 
i?” Write for our J 








Headquarters for 
DUMPING 


Horse (arts. 


Wide and narrow tires. 
Low rates of t 
our works—Tatamy, Pa. 
to all points. 
HOBSON & CO. 
No. 4 Stone St., New York. 


Revolution in Engraving. 


Hand engravers are backward as MS. writers were be- 
fore Caxton’s time. They redesign each letter every 
time they cut it. We saw this ten years ago and fol- 
lowed it up. From suitable designs once made our 
latest patent 











cuts lettering and designs, raised or sunk, on any material 
that can be cut. Better work and quicker at a tenth the 
cost of hand work. All sorts of people use them. Brass 
and general engravers, seal stamp and type makers, in- 
strument makers, engineers, railways, government 
works and arsenals. Send for an Iilustrated Booklet to 
laylor, Taylor & Hobson, Slate Street Works, Leices- 
ter, England. §@* U. 8. patents for license or sale. 


A Prime Smoke 


Don’t think because the 
Te low, the quality 
not high. 


The Finest Hand Made Stogie Cigars. 
M ide of fine fragrant Natural ul Leaf if Tobacco, skill- 
selected and cu 















ill I aa 
nm » “artifelat flavoring, Sceay 
money back if you don’t want 
100 for $2.00. 
Poet, qaywhese in the uw States. 
Sample box (dozen) by mail 30c. 
EMPIRE TOBACCO CO., Wheeling, W. Va. 














FREE STOP-OVER 
AT WASHINGTON 


Scientific 


L 
325 incR EAS 


MOSSBERG & 





AUTOM ATS 


‘0 pr 
k GRANVILLE MFG. co PROVIDENCE R.1. 


American. 


P PRESSES 


JCTION 


RAWIN 


AW a 





MA 





CROOKES TUBES AND ROENTGEN’S 


pbotonraphy: y.—The new photography as performed yy 
the use o Sootes tubes as a courte of excitation. 


shout , ym i ENTIFIC Aucaicay 8u ayi4 
ENT, Nos. * 23s. . . 
905, 980, 1050. 105 art 1 18 7, also 
SCIENTIFIC AMERICAN, Nos. 7. 10 and 14, vol. 74. 


These profusely illastrated” SUPPLEMENTS contain a 
most exhauetive series of articles on Crookes tubes and 
the experiments ‘ormed with them, Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which so excited the world, and 
which are now again excit: attention in connection 
with Roentgen’s photography. Price 10 cents each 
To be had at this office and from all newsdeaiers. 


ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI. VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS 


Send for IMustrated Cata- 
logue—2 cent stamp. 


SUNAKT PHOTO CO., ROCHESTER, N. Y. 














Improved 
ANDERSON AUTOMATIC 


Letter Zopier. 


Copies a letter in 13g seconds 
Quickest—-Simplest— Best. 
gE” Agents Wanted. 


ANDERSON 
COPYING MACHINE CO. 
173 W. Broadway, New York 


OUR Ne2 
COPIER 





DRY BATTERIES.—A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
— es, 
éry os cells. With 8 illustrations. 


TIFIC AMERICAN SUPPLEMENT, No. 1001. 
—— 


modern dry batteries, Hellesen’s battery, 


, Koller’s battery, and the efficiency of 
Contained in ScIEN- 
Price 10 
be had at this office and from all news- 


The Typewriter 

EXCHANGE, 
14 Barclay St., New York. 
156 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 


To 








Marvelous are the Results 


OBTAINED FROM THE 





NEW 
y 
SPECIAL 
HIGH PRESSURE and HOT WATER 


AUTOMATIC [INJECTOR 


NEW DESIGN AND NEW PRINCIPLES. 
Working Range, 14 to 250 Ibs. steam. Handles Hot 
Water up to 145 degrees. Send for descriptive circular. 


PENBERTHY INJECTOR CO. 


116 SEVENTH STREET, DETROIT, MICH. 
Largest Injector Manufacturers in the World. 


DIXON’S 7” Last the Longest. 


American Graphite Mention SCIENTIFIC AMERICAN 


PE N Cc | LS = worth SGouble the mone | mach 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, WN. J. 


Hawkins’ New Catecuism of ELectnricity 
A PRACTICAL TREATISE 

for neers, Electricians 

Wiremen and A 





rite the Smoothest and 





mateurs 
8, 00 illustrations, bound 
eather, pocket 


book form, 
gold ¢ titles and edges, Strict- 
Up-to-Date.” Postpaid, 
THEO, AUDEL & Co., 
Fifth Avenue, New York. 


THE CARBIDES AND ACETYLENE 


Sucnere PhD. Considered. By T. L. Wilison and J. 
Suckert A consideration of the carbides aa 
acetylene from a commercial point of view, preceded by 
a brief history of these compounds, the methods of 
their formation, and their chemical and physical prop- 
erties. With illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 1015 and 1016. Price 
10 cents each. To be had at this office and from al! 
newsdealers. 


ABBORU An! VL 














a aosiatin ent artistic, per- 
manent, economical, 
and absolutely pure 
oe ong —— process, without developing, 


Actinic. Platino 


” Booklet Free. 


mounti 
ACTINIC-P PLATINO CO., P. 0. Box No. 68, Detroit, Mich. 





We will save you from 10 to 3% cent. on Typewriters 
of all makes. ” gm Send for Caialog b 





EXPERT MODEL MAMING 








WOODEN TANKS. 


For Relivoate, Mills and Manufactories. 
Builders of Stee! Towers and Tanks. 
La. Red Cypress Wood Tanks . — 


W. BK. CALDWELL, 
217 E. Main 





ies Japanese | Patents 


Crade ‘Marks. 


PRESIDENT McKINLEY, on March 9, 
issued a proclamation promulgating 
the treaty recently ratified between the 
governments of Japan and the United 
States providing for the reciprocal pro- 
tection of Patents, Trade Marks and 
Designs in those countries. 


Citizens of the United States may now obtain 
patents in Japan. Japan has been very active in 
adopting American and European inventions; 
and as patents heretofore have been granted 


Street, Lovieviiie. Ky. 
THE ORNAMENTAL IRON INDUS- 


try.—Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
9 iliustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1020. Price 0 cents. To be had 








COPY LETTERS|— 


——— a minute, all legible, use my im- 
‘ proved qutomatle oc popying machine. 
[a Sena lustrated circula 


ir. 
JOHN ct ANDERSON, 
910 Menadnock, 


BAND FASTENER : 


THE BEST 
A. Pp. Dickey Mrc. Co 


FOR TANKS 
RACINE, Wis. 
A LEADING Fy ONDON Commins 
ner & Co., 10- t.. 


at this office and from a/! newsdealers. 
preg Stank nininattis, enentiatins 











ion House, 


ee is desirous of making ar- 
rangements for the efficient representation of me class 
American manufacturers, and _—_ ey ons ad- 

Messrs. Herman 





only for inventions made by native Jap 

the foreign inventor could not obtain protection, 
foreign inventions becoming public property as 
soon as publication had taken place. Foreigners 
may now obtain Japanese patents, provided the 
application is filed before the invention becomes 
publicly known or used in Japan. The popula- 
tion of Japan is estimated at about forty-five mil- 
lions. For further particulars, cost, etc., apply to 


Messrs. MUNN & COMPANY, 
361 Broadway, New York City. 


WANT TO 2. SUGPEED? 


Risse L—¥ = 
eeaeinees method of tive 
action of the new moe patie 
Ail aboatthene and other thi 









DES MOINES ING. CO. eg 


PORTABLE SINGLE RAIL SURFACE 





of construction and description of 


Railway. — Details Pallway which 


rolling stock of a new nem s of 


dressed to Ernest Greiner, 0 
Bebr & Co.. pe mer Street. N New York, will receive 
STEAM 


~@m  SiPt%s ENGINE CASTINGS 


both Stationary and Marine. Dynamo 
p teeef — : pet wad Machines, 
ectri ~<a es, dep ones. 
we stamp for catalog. 


.MIANUS ELEC. CO., 
ELECTRO-CHEMISTRY, RECENT AD- 


vances in.—By J. W. Richards, A. c, Ph.D. A very ex- 
haustive and interesting paper on the progress that lias 
recently been made in the apparatus for and methods of 
prosecuting work in the domain of electro-chemistry. 
Contained in SCIENTIFIC AMEHICAN SUPPLEMENT, 

os. 1014 and 1015. Price 10 cents each. To be 
had at this office and from al! newsdealers. 


BICYCLE BARGAINS. 


We have 5000new high grade whee 
bought from Soeeet dealers = 
willsell at from 825 up. Send forcir 
cular list. Riders Supply Co., 


DON’T BE POOR 


Ladies or Gents taking orders FOLDING, 
VAPOR BATH CABINET, 50,000 sold. Everybody 
sick well, buys. Business Men, Families, 
Russian, Sulphur, Medi- 


Mianus, Conn. 











$2,200 a 
year ensy. 






ts di 
Fi neee nowt Mesiaen, Colds, 














On all through ben gy between the east, | may be laid upon ground that has received no special YaGripne, pe, Rearalets, 20, Produote Cleantiness. 
west. north an th reading via Balti-| preparation for’ its Sm 84 Guranteed. | Made of bet Antinepc R Rubber 
iogtall Ohio Ratroad "candies eae 1614, Price 10 conta. To be had at Uns offee and from | frame ws Ibe Briss" whol ae eae a 
for railroa@ fare by a the ticket, AND 
upon arrival at Washington, with the B. & b HE LATEST, BEST, 
() station ticket agent at that point. Wash- Cheapest Thing Out. 
ington is always attractive to visitors, and 
particularly so while is in session. A 60 Egg Size incubator (Hot Air and Hot Water) my ype} — 
This arrangement for privil Self Regulating. Now is the time to buy. «sera n al “ 
“— or itless be appreciated the public, i Hg size Ht Hot ye inenbatcr, ce toppsr Lamp'and ‘Tank, “ . ” . "1200 
an ‘ot Air Brooder, Copper Lamp, . 

wi to the National anor ee Lee es esp hangs Guam Gus Gatdees. Address 


travelers to view its su 
monuments, muse a aml eae 


dings, 












Instruction by wall. adi 


Study sees 
Law 


al 


Home = = 


ors. Takeseparetimeoniy. 
Three courses— 
ry, business college. / 
~ NAZARETH INDUSTRIAL SC HOO1. 
KRronxville *%. ¥. 

UNDER THE CHARGE OF THE SISTERS OF 
8ST. JOSEPH OF NAZARETH (EPISCOPAL). 
Industria! training for girls of good character to ren- 

der them rear. No wacati 
Terms $150 a year. o vacations. 


PERPETUAL DATER fC. 


ALL peg ten billie and papers 
should be maT Dr Thic Pater ad uate to aRY 
desired dato iNePayTLy and wi!) save yoa 
, Money and trouble, Itis Rapid, Leg) 

ble end costs practically nothing: To 
resent ayes our catalogue of 2900 epee 
& specimen BARGAIN we will 


oda tenene OMLY 26c, 
penete BTIVE oMUMBERER, 


Stor 
ocd both t AGENTS WANTED 


“at. . W. INGERSOLL & BROTHER, 
Mail Order Bargain House 
Dept, No. 147, G6 Cortlandt Mt., B. %. Clty, 


to every one, 






everywhere. 
years of ay ny ¥ ull 


Brhacte gE CORRESPONDE 






aw a Telephone Mallding, DETROIT, MICH. 

















T elescope for Sale. Bras hear © 
Box 





uatorial retiector with 





circles. Photo Wc. T. 8., . Saginaw, EB. S., Mich. 
MODEL MAKER I make Models for Electrical and 
Mechanical Appiiancer, also fine 

machinery. M. SANGER, 8 Cortlandt 8t., NEw York 


_™M ac HINES, Cc oritne, Engines. Brewers, 
and Bottiers’ “Machinery. THe VILTER 
MFG. Co., 88 Clinton Street, Milwaukee, Wis 
$5000 We offer cash for simple ideas, patented 
ornot. Send I) cents to cover postage 

and expense, and we wi)! send vith and particulars 


H.H. FRANKLIN MFG. + Syracuse, N.Y. 
ENGINEER WANTED for night work; must be 

thoroughiy familiar with Ice Machines 
and Dynamo. Apply to the Atiantic Refining Co.. 


Paraffiine Department, Point Breeze, Philadelphia, Pa. 


ERK VE EG Vee SCS CR 
lea le lad ia bik gis a 
YPE WHEELS. MODELS & EXPERIMENTAL WORK. OMALL Machinery 
Woreunts & ere. New Ses STETe WARS 100 HASRAU a! Fe 








-) 
EXPERIMENTAL MACHINE & MODEL 


equipment. Secrecy guaranteed 


M. ‘ROBINSON ‘a co. 516 Southern Boulevard, N.Y.City 
THE CHICAGO DRAINAGE CANAL,—- 








Deseription of a great engineering work undertaken to 
srevent the contamination of the city’s water supply. 
Vith 6 illustrations, Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1017 *rice ¥) cents. To be 


NESS & HEAD NOISES CURED, 


had at this office an office and from all newsdealers 
Our SS en ail el 


DEA as glasses help eyes MOPAIN. Whisper eard ! BREE 


Bend to F, Hiscox (o., 858 Bway, N. ¥., for Book and Pr 
Calcium 


WILLSON CARBIDE WORKS sisc'senuptes 


f.o.b. New York, including iron case 
FR. , BTA and manntacturers for export. 
Office 20 Maiden a Lane, New Ye ork. 








F.N. ROEH RIC H & ©O., 16 Falton St., New York. 
Machinery Designing, Mechanical and Patent Office 
Drawing, Designs of Manufacturing Plants and Spe- 
cial Machinery, Detail and Working Drawings furnished. 
Inventions and Mechanicai Problems worked out, 


Ait, 





or 
> 
one w von 








Experimental Science 


By GEO. M. HOPKINS. 


17th Edition Revised and Enlarged. 





substantially and 


782 fine cuts 
Price in cloth, 


840 pages. 
beautifully bound. 
#4. Half morocco, 85. 

This splendid work is up to the times 
[t gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old information that will 
reo. | enable him to comprehend the great im- 
provements of the duy. It furnishes sug 
gestions for hours of instructive recreation. 
Send for itlustrated circular and 
complete table oi contents... . 


MUNN & CO., Publishers, 
Office of the... 
SCIENTIFIC AMERICAN, 
NEW YORK. 


by mail, 





RELIABLE INCUBATOR AND BROODER CO., QUINCY, ILL. 


361 BROADWAY, 
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Scientific American. 


{ArrIL 10, 1897. 








Wovertisements. 
ORDINARY RATES. 
leside Page, each tasertion «~~ 75 cents a line 
Hack Page. ench tevertion ---- $1.00 a line 
th" Pror sme clase «@ 
Higher rates are required 
The above are charges per agate line—about eight 


worés per tir This notice shows the width of the line, 
i le set in agate type. Enwravings may dead ver- 
imements af the same cate per agate line, by measure- 
ment, as the tier press Advertisements must be 
received at Pubileat! ce as early as Thursday 
neurning to appear in the fi sliowin “mm week's issue. 


Ride « Che « Olive! 


<n % 


advertisements, Special and 








5% <OD>m~ sam 
MCO> Cm sO7> 


Strictly high grade. Features—attractive, prac- 
tical and substantial. Agencies offere 
for unoccupied territory. 


BICYC ‘LES.- Al 


the details of con- | 


MANUPACTI RE UP 
eumprehenaive arts 


very ee 


traction of every part of these vehi les. With 6 en | 
eravings. Contammed in SCLENTIFIC AMEKICAN SUP- | 

auenTt. No. 90%. Pree W cents. To be had at this 
fice and from ail cnewsdea!ets 





Nickel am 
Watches — 


We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. | 
Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in | 
greater variety this season than ever. 


New specialties have been added. 
Our "97 Mode! 
Trump Cyclometer, 


the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 


The Waterbury Watch Co. 


WATERBURY, CONN, 
qi ona 

Rimpé pcsnkabon int 
: 
{ 
{ 
} 
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’ 
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q 
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4 
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MR A MB AR Me Bs he te ne 


The 

American 

Bell Telephone 
Company, 


125 Milk Street, 


Boston, Mass. 
This Company owns 
Letters-Patent No. 463,560, 
granted to Emile Berliner 
November 17, 1891, for 
. combined Telegraph and 
Telephone, covering all 


forms of Microphone 


Transmitters or contact 


Telephones. 
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Cribume 


THE BLACK MFG. CO., 


» THE LAMP THAT LEADS! 


a@ notion in the 
ATTACHMENT mB Att iyo ts We'came it _ 





is built on a 8S and sold for and we claim that it 
peer {t is made sheet brass, seamed 
viveed m0 60 el Powertul lens with 


ATTACHMENT FOR 
BICYCLE HEAD. 


i 


w 
oll won't spill or 


of piace, < q 
front retiectors 
BOTH WITH EVERY in one’ piece mee burnished—@rm asa rock till 
LAMP. want to clean it, then wi three movements you can take the 
[emp to to pieces bas two ad) ents—one for 
head arid one. for fork please which you use. It is 
eless, handsome makers, 


je, and guaran by 
MATTHEWS & WILLARD MFG. CO. 


New Yor« Orrice, 40 Murray STREET. 


Che Worden Hickory « 
e « Frame Wheel 


A perfect cushion frame which destroys ali vibration, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 


Conn. 


Wartersury, 


FacTories, 








A simple, strong, and rigid connection. No brazing. 
The strongest and easiest riding wheel made, 
A High Grade Bicycle in all its parts, 


Che Worden Hickory Frame Cycle Works, 
Syracuse, N.¥., U.S. AL 





American 
Waltham 
W atches 


are the most perfect 
timepieces it is 
possible to make, and 
they are sold at 
lower prices than 
foreign watches of 
less value. 
“RIVERSIDE” and 
“ROY AL” movements 
particularly recom- 
mended. 

For sale by all retail jewelers. 








‘|20 Years 
Experience} /; 


in cycle building 
has made 


Bicycles 


Unequalied 
Unapproached 


STANDARD OF THE WORLD. 
e 


Hartford Bicycles 
$75, $60, $50, $45. 


POPE MFG. CU., Hartford, Conn. 











ribune » Bicycle 


Tested and True. 








Catalogue free from dealers, or by mail for 
one 3-cent stamp. 





















“BROOKS” 


SPRING SEAT PosT 
Se nal. The Best. Thousands in 
away all jolt and jar. Pits 
on wheel. Can use any saddle. If your 
de: don't have it, wil] be sent on trial, 
C. O. D. — satisfaction guaranteed. Insist 
on having a “Brooks 
8 SPRING 
Building, 


it tt el 


‘teat Post new —_ 
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The Kasiest Running Wheel in the Werld. 


t2” Send for Catalogue. 
ERIE, PA. Steam, No Gas, No Se 


Reliable, Sate, Economical. 
and Convenient. Chosen by 
Nine Goverrments. Used for 


PRIESTMAN & CO.-I 














me. GASOLINE ENGINE 





is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 
Fall particulars by addressing 
CHARTER GAS ENGINE CO. 
Box 148, Sterling, ill. 


rt P. GASOLINE tN GINS 
H's. Maxwell, OW. Court St., Home, ¥. $100 














of ’96, 


greatly improved and as 
good as most $100 wheels, sells 


for. Tried and true—a popular 
wheel at a popular price. 


We have also 

and expensively made wheel 
this year, equi with the 
only perfect arings yet / 
ma .e. Its price is 


INDIANA BICYCLE CO. 
Indianapolis, Ind. 
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The Turner 
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wheels mm 
ei 


eee 4 


DT ge 


“The Stra Straight 
Turner Brazer 
is the best Brazer made.” 










Equipment. 


The Turner Brass Works, 
212 Kinzie Street, Chicago. 
Our “Turner Bronze” for 




















HALF A CENTURY OF CYCLES.—AN 


interesting pictany oS se < the ome | oe = its origin ap to the 
present time. K-drigen bicycle. The 
pg _— secsensors. The tricycle. The 

Cycie building a science. Points of im- 

Wich ti The pneumatic tire. A pt and foot cyele. 


Contained b> 
ENT, No. 1012. Brice 1 conta To be 
had at t is office and from all newsdeaiers. 





























